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(54) Uthographic printing plate precursor 

(57) A lithographic printing plate precursor compris- 
es: a support; and an image^omning layer including a 
f luoroaliphatte group-containing copolymer, wherein the 
fluoroaliphatic group-containing copolymer contains a 
repeating unit con^esponding to monomer (i) below and 
a repeating unit corresponding to monomer (ii) below: 



omer, and 

(ii) at least one of a poiy(oxyalkyiene) acryiate and 
a poly(oxyallcyiene) methacrylate. 



(i) a specified fluoroaliphatic group-containing mon- 
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Description 

FIELD OF THE INVENTION 

5 [0001] Th pres ntinv ntipn relates t a novel lithographic printing plat precursor having an Image-f milng lay r 
containing a copolymer having a fluoroallphatic group (hereinafter sometimes r fen" d t as a "fluorine-based poly- 
mer"). More specifically, the present invention relates to a lithographic printing plate precursor capable of providing a 
lithographic printing plate ensured with uniform coated surface state free of occurrence of production failures such as 
bubbling and favored with excellent developabllity 

BACKGROUND OF THE INVENTION 

[0002] A lithographic printing plate precursor has a structure such that an Image-forming composition is provided on 
a sut)strate. In a typical manufacturing process therefor, an image-fonning composition dispersed or dissolved in an 

f 5 organic soh^nt and, if desired, an upper layer such as protective layer are coated and dried on a surface of a support 
appropriately subjected to surface treatment, undercoatlng. back coating and the like. In a typical plate-nnaking process, 
physical properties of an image-forming composition on a support are changed imagewise by the surface exposure of 
contact or projection system through an image mask, or by the direct exposure using scanning or modulation of an 
electromagnetk: wave based on image information from a computer, and thereafter, the image-fonning connposition in 

so the non-Image area Is removed (developed), if desired, followed by a treatment for providing hydrophilto state, ink- 
receptive state or forming a protective film, whereby a lithographic printing plate precursor having a non-image area 
comprising a hydrophiiic support surface layer and an image area comprising a hydrophobk: composition surface layer 
is obtained, in a typical printing process of the iithographk: printing plate obtained as such, the hydrophilb non-image 
area receives a fountain solution and the lipophilic image area receives an ink, whereby an ink image is formed on the 

^ surface. The otytained Ink image Is directly or Indirectly transferred to a desired printing medium and thereby, a printed 
matter is obtained. 

[0003] With respect to the Image-fonning layer used herein, various techniques are already known, for example, a 
techniqueof causing a negative change from soluble to insoluble or positive change from insoiubleto soluble as physk^l 
properties on exposure, a technique of using a photochemical reaction or a heat mode process as a principle for the 

^ change In physnal properties, or a technique of using a heat-sensitive recording system. Whbhever image formatk>n 
layer is used, technical problems to be solved are present in common for realizing a lithograph printing plate precursor 
having high usefulness. Namely, the technical problems are (1) that the image-forming layer has high uniformity and 
(2) that the image area has high hydrophobicity and the non-image area has high development removability. The 
uniformity of the image area is mainly related to the above-described production process in view of technique. A plate 

35 precursor insufficient In the uniformity seriously reduces the basic performance required for the printing plate such that 
a large number of homogeneous printed matters having a high-quality image are stably provided, and this plate pre- 
cursor is not preferred. The high hydrophobblty of the Innage area Is very important from the standpoint of elevating 
the durability against devetoper in the plate-making process and thereby obtaining excellent resolution or obtaining a 
suffk:lently long press line or a sufficiently high inking property in the printing process. However, the high hydrophobicity 

^ of the Image area may cause reduction of the solubility in an alkali aqueous solution usually used as a devetoper and 
in turn, undesirable results may be brought about, such as development failure of the non-Image area or generation 
of sludge ingredient in the developer. In other words, the hydrophobicity of the image area and the removability of the 
non-image area are simply conflicting properties required for the image-forming layer, and a technique capable of 
achieving these properties at the same time is difficult to develop but is an important matter. 

^ [OP04] Regarding to this technbal problem, a composition containing a polymer compound having a fluoroaliphatk: 
group is known to be useful as an image-fomning composition, For example, JP*A-54-1 35004 (the term "JP-A" as used 
herein means an "unexamined published Japanese patent application") discloses this connposition as an effective 
technique for improving the unifonnity of the image-fomiing layer. JP-A-62-170950, JP-A-B-15858 and JP-A- 
2000-1 9724 disclose a copolymer containing a monomer unit having a fiuoroaiiphatk: group and a monomer unit having 

so a specific functional group, with its usefulness. In these techniques, the deficient point in prior techniques disclosing 
the use of a polymer compound having a fluoroaliphatic group is Improved merely by selecting an additional substituent 
capable of reducing the adverse effect of the polymer having a fiuoroaiiphatk: group on the plate-making and printing 
processes or the other way effectively utilizing the polymer. To speak spedfbaily, JP-A-62-170950 discloses an effect 
of more improving the function of bringing out the layer uniformity, resulting from the improvement of surface activation, 

ss JP-A>8-15S58 discloses an effect of eliminating the retardation of dovclopabiiity ascribable to the hydrophobicity and 
JP-A-2000-1 9724 discloses an ffect of forming a high-contrast Imag byutilizingth hydrophobk:ityandth ori ntati n 
f rceandth reby achieving th hydrophobicity of th imag ar aandth removability fth n n-lmage area. Among 
these effects of th polymer compound having a fluoroaliphatic group, th lay r unifonmity is consid red to com out 
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by virtue of th surface activation capability fth polym rcomp und having a fluoroaiiphaticgr up Jn oth r words, 
a capability of reducing the surface tension of an rganic solvent dispersion soiution of imag -f nning composition in 
th production process. Other effects of th p lym r compound having a flu roaliphatic group are consid red attrib- 
utable to th high hydrophoblcity f the f luoroaliphatic groupKX)ntaining polymer compound contained in the image- 
f mning lay r of a lithographic printing plat precurs r and als t its capability f ri nting, deviating r localizing 
toward the surface of the image-forming layer. That is, the f luoroaliphatic group-containing polymer compound distri- 
bution in the image-forming layer can be made relatively high in the vicinity of the surfece and therefore, high hydro- 
phoblcity can be imparted particularty to the surface while maintaining the development removability of the photosen- 
sitive layer as a whole. For improving the polymer compound having a fluoroaliphatic group, rneans other than the 
selection of copolymerization components may also be used. For example, JP-A-2000-1 8731 8 discloses a technique 
where an image-forming material having excellent discrimination In solubility between the image area and the non- 
image area can be obtained by a polymer compound using a monomer unit having two or more fluoroaliphatic groups. 
[0005] As such, when the image-forming layer containing a fluoroaliphatic compound is used for a lithographic printing 
plate precursor, this image-fonning layer is effective means for solving the at>ove-described technical problems (1) and 
(2). However, the effects thereof cure not sufficiently high and in fact, nrtore improvements are demanded. 
[0OO6] For example, in the case of using a positive image-forming layer, for obtaining a good printed matter, the 
image obtained after exposure and development preferably has a discrimination as high as possible between the Image 
area and the non-image area, namely, a gradation (contrast) as high as possible, in view of image reproducibility and 
scratch resistance. At the same time, the requirements for high sensitivity, no blurring, white light safety and wide 
development latitude must be satisfied, however, a technique capable of fully satisfying these requirements has not 
yet been developed. 

[0007] The term "soft image" as used herein rheans that when an image is exposed through a step wedge and then 
developed, the difference between the step number where the image starts rmaining and the step number where the 
layers completely remain is large. The temi "high-contrast image" as used herein means that the difference between 
the step number where the Image starts remaining and the step number where the layers completely remain is small. 
[0008] The "blurring" occurs when a lith film floats up due to a gas generated by the deconrtposition of a photosensitive 
substance and a complete contact exposure cannot be perfomned. In general, as the Image has higher contrast with 
equal clear sensitivity, the blurring can be more easily eliminated. The "white light safety" indicates the safety of sen- 
sitivity of an image against exposure of the printing plate to white light such as fluorescent lamp and as the image has 
higher contrast, the white light safety is higher. The "step wedge' is a strip film having steps changed in the density 
with a variation of 0.15 one by one and this film is used for detennining the relationship between the exposure amount 
and the amount of photosensitive layers remaining after the exposure and development The "dear sensitivity" means 
the sensitivity when an Image starts to fomn after the exposure and development. The "development latitude" is used 
for examining how much the image sensitivity is chemged after the exposure and development with the change in the 
concentration of the developer and as the change in sensitivity is smaller, the development latitude is higher. 
[0009] In a photopolymerization-type printing plate containing a polymerizable monomer having a double bond and 
a photopolymerizatlon initiator as a representative negative Irttiographic printing plate, particularty a laser direct expo- 
sure-type printing plate having high sensitivity to a laser beam in the visible light region, the gradation thereof is con- 
ventionally soft and therefore, if a printing plate is fixed and the image exposure is perfonned t>y an inner drum-type 
laser plate setter which perfonns the exposure while rotating a mirror at a high speed, fogging is readily generated due 
to scattered or reflected light. In order to elevate the Impression capacity of the printing plate, it is preferred to perform 
the exposure with a high energy, however, since fogging due to scattered or reflected light goes for the worth, the 
exposure amount cannot be increased to elevate the impression capacity. The impression capacity must be elevated 
without causing any generation of fogging due to scattered or reflected light even at a high exposure amount This 
problem may be overcome by creating a high-contrast graduation. In the image exposure tiy a laser, the exposure time 
is about 1 |i second order per 1 dot and fogging due to scattered or reflected light occurs when a photosensitive material 
is exposed to extremely weak light for a long period of time such as a few minutes order and the photosensitive layer 
is thereby photocured. When the gradation of a photosensith^e material is contrasted, the photosensitive material is 
hardly photocured by the weak light and can be removed by the development, as a result, fogging does not occur, in 
the case of a heat-sensitive lithographic printing plate on which the drawing is performed using an infrared laser, the 
discrimination between the image area and the non-image area Is low, that Is, the graduation is k)w (soft), and therefore, 
the portion touched with a hand may undergo slipping of an image orsufferfrom bad stability against external scratching. 

SUMIVIARY OF THE INVEfMTION 

[0010] Th bjectofth pros ntlnv ntionist construct a techniqu capabi ofsoMngtheabove-describedtechnical 
problems (1) and (2) to a I v I surpassing conv nti nal techniques. Mor specifteally.th bjectofth presentlnv nti n 
Is to provid a lith graphic printing plate precurs r capabi of fomnlng a high-contrast image without reducing th 
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sensitivity, in which the image-fonning layer is improved in th unifomnrty, and th solubility and dispersibility in a de- 
velop r. 

[0011] As a result of xtenslv investigatl ns, the pres nt Inv nt rs have found that the ab v -describ d objects 
can be attained by adding a specific fluorine-based polym r to th Image-f mning layer. The present invention has 
be n accomplished based n th finding btained by particularty studying n specific flu roaliphatic groups and co- 
polymer components. 

[0012] More spedftcally, It has been found that a lithographic printing plate precursor having a constmction such as 

(A) or (B) described later exerts an excellent effect on the above-described technical problems (1) and (2). 

[0013] For example, It has been found that a positive photosensitive resin composition capable of giving a unifomn 
coated surface state free of any surface property failure due to bubbling during the production, and exhibiting good 
solubility and dispersibility in a developer without reducing the sensitivity, can be obtained. 

[001 4] Furthemnore, it has been found that by adding the fluorine-based polymer according to the present Invention, 
in addition to the above-described Improvements In the surface property and solubility in a developer, the gradation of 
a negative lithographic printing plate precursor is enhanced and particulariy in the case of a laser light-sensitive pho- 
topolymerization4ype printing plate, a printing plate exhibiting high sensitivity to laser light, providing good effect against 
fogging due to scattered or reflected Gght and having high impression capability can be obtained. 
[0015] It has been also found that In the case of a heat-sensitive lithographic printing plate precursor, in addition to 
the above-described improvements in the surface property and solubility in a developer, a printing plate having large 
discrimination and high image strength and therefore, being free of occurrence of innage slipping on the portion touched 
with a hand and improved in the stability against external scratches can be obtained. 

[QOI 6] The lithographic printing plate precursor of the present invention comprises the following construction (A) or 

(B) . 

(A) A lithographic printing plate precursor comprising: 
a support; and 

an image-fomning layer including a fluoroaiiphatic group-containing copolymer, 

wherein the fluoroaiiphatic group-containing copolymer contains a repeating unit corresponding to monomer 
(I) bekm and a repeating unit conresponding to monomer (il) below: 

(i) a fluoroaiiphatic group-containing monomer represented by fonmula (1) below, and 
(il) at least one of a poly(oxyalkylene) acryiate and a poly(oxyail(ylene) methacrylate: 



(I) 

O— X (CHa)„ (CF2-CF2)4 F 



wherein Ri represents a hydrogen atom or a methyl group; X represents a single bond, -CH2-CH(OH)- or 
-CH2CH2-NHC(=0)-0-; m represents 1 or 2. 

(A*) The lithographic printing plate precursor as described in (A), wherein the monomer (11) is at least one of a poly 
(oxyettiylene) acryiate and a poiy(oxyethylene) methacrylate. 

(B) A lithographic printing plate precursor comprising: 

a support; and 

an image-fbmiing layer including a fluoroaiiphatic group-containing copolymer, 

wherein the fluoroaiiphatic group-containing copolymer contains a repeating unit corresponding to monomer 
(I) b I w, a repeating unit con^pondlng t m n m r (ii) b low and a rep ating uriit conesponding to m nomer 
(III) below: 
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(i) a fluoroaliphatic group-containing monom rrepres nted by fomnula (I) b iow, 

(li) at least one of a poly(oxyallcyi ne) acrylat and a poty(oxyallcylene) methacryiate, provided that a poly 

( xy thy I n ) acrylat and a p ly( xyethyl n ) methacrylat ar xcluded, and 

(lii) at I ast one of a poly(oxyethyl n ) aciylate and a poly(oxy thylen ) m thacrylat : 




wherein represents a hydrogen atom or a methyl group; X represents a single bond, -CH2-CH(0H)- or 
-CH2CH2-NHC(=0)-0-; m represents 1 or 2. 

[QOIT] The preferable embodiments in the present inventbn are set forth below. 

(1) The lithographic printing plate precursor as described in (A) or (B), wherein the alkylene group in each of the 
poly(oxyalkylene) aery late and the poly(oxyalkylene) methacrylate has 2 to 4 carbon atoms. 

(2) The lithographic printing plate precursor as described in (A) or (B), wherein the poly(oxyall(ylene) group in each 
of the poly(oxyalkylene) acrylate and the poly(oxyalkylene) methacrylate has a weight average nfwiecular weight 
of 250 to 3.000. 

(3) The lithographic printing plate precursor as described In (A) or (B), wherein the fluoroaliphatic group-containing 
copolymer contains the repeating unit con-esponding to the moriomer (i) in an amount of 5 mol% or more, based 
on total amount of repeating units in the polymer. 

(4) The lithographic printing plate precursor as described in (A) or (B), wherein the fluoroai^hatic group-containing 
copolynner contains the repeating unit corresponding to the monomer (ii) in an amount of 1 0 mol% or more, based 
on total amount of repeating units in the polymer. 

(5) The lithographic printing plate precursor as described in (B), wherein the fluoroaliphatic group^ontaining co- 
polymer contains the repeating unit corresponding to the monomer (til) in an amount of 3 mol% or more, based 
on total amount of repeating unfts in the polymer. 

(6) Ihe lithographic printing plate precursor as described in (A) or (B), wherein the fluoroaliphatic group-containing 
copolynDer has a weight average molecular weight of 3,000 to 1 00,000. 

(7) The lithographic printing plate precursor as described in (A) or (B), wfherein the image forming layer includes 
the fluoroaliphatic group-containing copolymer in an amount of 0.005 to 8 weight%, based on the weight of the 
image forming layer. 

(8) The lithographic printing plate precursor as descrik>ed in (A) or (B), wherein the support is an aluminum support, 
and the image forming layer is a photosensitive layer containing a light-heat converting agent and a binder resin, 
in which the photosensitive layer can increase or decrease in the solubility in an alkaline developer upon exposure 
to laser beams. 

(9) The Hthographic printing plate precursor as de8crit>ed in (A) or (B), wherein the support is an aluminum support, 
and the image fomning layer is a photosensitive layer containing a light-heat converting agent, a heat radical gen- 
erator and a radical polymerizable compound, in which the photosensitive layer can decrease in the solubility in 
an alkaline developer upon exposure to laser beams. 
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DETAILED DESCRIPTION OF THE INVENTION 



[0018] Th polymer compound having a flu roaliphatic group nth sId chain (s metlmes simply ref n^ed t as a 
"fluorine-bas d polym f) according to the pros nt invention is described in detail b t w. 
5 [0019] Th fluorine-based polym rf r us Inth pres nt Inv ntl n is a polym r which satisfies th requirem nts 
described in (A), (A') or (B). 

[0020] In the present invention, at least one of the fluoroaliphatic groups on the side chain Is preferably derived from 
a fluoroaliphatic compound produced by a telomerization method (also called tetomer method) or an otigomerization 
method (also called oligomer method). The method for producing these fluoroaliphatic compounds is described, for 

10 example, in Nobuo Ishikawa (supervisor), Fusso Kagoubutsu no Gosei to Kinou (Synthesis and Function of Ruoro- 
compounds), CMC, pp. 117-118 (1987), and Milos Hudliclcy and Attila E. Pavlath (compiler), Chemistry of Organic 
nuorine Compounds 11, Monograph 1 87, pp. 747-752, American Chemical Society (1 995). The telomerization nnethod 
is a method for synthesizing a telomer by perfomnlng a radical polymerization of a fluorine-containing vinyl compound 
such as tetrafluoroethylene using an alkyi halide having a large chain transfer constant, such as iodide, as the telogen 

IS (an example is shown in Scheme-1). 



20 



4o 



45 



Scheme 1: 



R — 1 + nF2C=CF5 



[0021] The obtained terminal lodinated telonfier is usually subjected to an appropriate chemical modification of the 
tenminai, for example, as in [Scheme 2] and thereby led to a fluoroaliphatic compound. This compound is f urthemnore 
converted into a desired monomer structure, if desired, and used in the production of a fluoroaliphatic group-containing 
30 polymer. 



Scheme 2: 



R"(-CF2CF2)j-I 
H2C=«CH2 / 



R-^CFjCFg^CHaCHa 1 R-^FjCFj^TCHjCH -CH^ 

/ \ ^ 

R-^CF^CFjJ^HjCHj— OH R-(-CPaCF2);rCH=CH2 R-^-CFaCFj^^COjH 



[0022] In the fluoroaliphatic group-containing nnonomer represented by formula (I) for use in the present invention, 
Ri represents a hydrogen atom or a methyl group, X represents a single bond, -CH2-CH(OH)- or -CH2CH2-NHC(=0) 
-0-, and m represents 1 or 2. 

[0023] This monomer in which the perfluoroalkyt group has 8 carbon atoms can be synthesized by a method of 
S5 dlstllRng a perfluoroaikyi siarting material, purifying it using a column or the like, taking out the component having 8 
carbon atoms and aciylating rm thacrytatlngth component, r a method of acrylating r methacrylating perfluoro- 
aikyi starting mat rials diff r ntinth number fcari3on atoms and taking out th comp n nt having 8 carb nat ms. 
[0024] Specifk: examples of the fluoroaliphatk: group-containing monomer represented by f rmula (I) are set forth 
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below. 



0-C«aCHr(CFsCP2)4F 



10 



f5 



20 




F-6 



25 



H 

OH 



P.7 



^>-<M2HtCHCtWCF,Ciy^ 
OH 



30 



35 




NH&0<H2CHa<CF3CF^ F-O 



40 




>NHI 



45 



50 



55 



[0025] Th p ly(oxyalkylen )acrylat and/or poly( xyalkylen ) methacrylat ,asan ssential comp n nt f the flu- 
orine polymer for use in the pres ntlnv ntion/are described b I w. 

[0026] The polyoxyallcylene group can be represented by (OR)^, wh r in R is an allcylene group having from 2 to 4 
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carbon atoms, preferably -CHgCHg-, -CHgCHgCHg-. -CHCCHajCHg-. -CHgCHaCHaCHa- r -CHCCHajCHCCHg)-, and x 
is a positive integer. 

[0027] Inth poly(oxyallcylene) group, th xyalkyl n units may b constructed nlybyth sam xyalkyi n unit 
as in poly(oxypropylene), or two or more xyallcylen units diff rent from ach oth r may b regularly r irregularly 

5 link daslnthecas wh r an xypropyl n unit and an xyethylen unit are link d. 

[0028] The atom or group bonded to the terminal of poty(oxyalkylene) chain may be a hydrogen atom or any other 
group but is preferably a hydrogen atom, an alkyi group (preferably having from 1 to 20 carbon atoms), an allyl group 
(preferably having from 1 to 20 cart>on atoms) or an aryl group (for example, having from 6 to 10 carbon atoms). The 
aryl group may have a substituent such as an alkyI group (for example, having from 1 to 1 0 carbon atoms) or a halogen 

10 atom. 

[0029] The poty(oxyalkylene) chain may be linked through or may contain one or more linking t>onds (for example, 
-CX>NH-Ph-NHCO- or -S-, wherein Ph represents a phenylene group). For providing a branched oxyalkylene unit, the 
linking bond site may have 3 or more valences. 

[0030] The weight average molecular weight of the poly(oxyalkylene) group including the linking bond moiety is 

15 preferably from 250 to 3,000. 

[0031] The poly(oxyalkylene) acryiate and the poly(oxyalkylene) methacrylate can be produced by reacting a com- 
mercially available hydroxypofy(oxyalkylene) material, for example, a material available on the market under the trade 
name of. for example. "Pluronic" (produced by Asahi Denka Kogyo K.K.), "Adeka Polyether" (produced by Asahi Denka 
Kogyo K.K.), 'cart)owax" (produced by Gluco Products), "Toriton" (produced by Rohm and Haas) or "P.E.G* (produced 

20 by Dai-k:hi Kogyo Seiyaku Co., Ltd.), with an acrylic acid, a methacryllc add, an acryl chtorkte, a methacryl chloride 
or cm acrylk: anhydride according to a known method. Also, a poly(oxyatkylene) diacrylate or the like produced by a 
different known method may be used. 

[0032] Examples of the commercially available monomer include, as hydroxyl group-temnlnated polyalkylene glycol 
mono(meth)acrylates, BLEMER PE-90, BLEMER PE-200, BLEMER PE-350. BLEMER AE-90, BLEMER AE-200, BLE- 

25 MER AE-400, BLEMER PP-1000, BLEMER PP-500, BLEMER PP-800. BLEMER AP-150, BLEMER AP-400, BLEMER 
AP-650, BLEMER AP-800, BLEMER 50PEP-300, BLEMER 70PEP-350B, BLEMER AEP Series, BLEMER SSPET- 
400. BLEMER 30PET-800, BLEMER 55PET-800, BLEMER AET Series, BLEMER 30PPr-800, BLEMER 50PPT-800, 
BLEMER 70PPT-800. BLEMER APT Series, BLEMER 10PPB-500B and BLEMER 10APB-500B produced by NOP 
Corp. Other examples Include, as alkyl-temriinated polyalkylene glycol mono(meth)acrylates, BLEMER PME-100, BLE- 

30 MER PME-200, BLEMER PME-400, BLEMER PME-1000, BLEMER PME-4000, BLEMER AME^OO. BLEMER 
50POEP-800B, BLEMER 50AOEP-800B, BLEMER PLE-200, BLEMER ALE-200, BLEMER ALE*800, BLEMER PSE- 
400, BLEMER PSE-1300, BLEMER ASEP Series, BLEMER PKEP Series. BLEMER AKEP Series, BLEMER ANE- 
300, BLEMER ANE-1300, BLEMER PNEP Series. BLEMER PNPE Series. BLEMER 43ANEP-500 and BLEMER 
70ANEP-550 produced by NOF Corp., and LIGHT-ESTER MC, LIGHT-ESTER 130MA, LIGHT-ESTER 041 MA. 

35 LIGHT-ACRYLATE BO-A. LIGHT-ACRYLATE EC-A, LIGHT^CRYLATE MTG-A, LIGHT-AC RYLATE 130A. 
LIGHT-ACRYLATE DPM-A, UGHT-ACRYLATE P-200A, LIGHT-ACRYLATE NP-4EA and LIGHT-ACRYLATE NP-8EA 
produced by Kyoelsha Chemical Co., Ltd. 

[0033] In the present invention, a copolymer of a monomer represented by formula (1) and a poly(oxyalkytene) acr- 
yiate and/or poly(oxyalkylene) methacrylate monomer, which are essential components, is used but the copolymer 
40 preferably further contains a poty(oxyethylene)acrytate and/or a poly(oxyethylene) methacrylate. 

[0034] The tenm 'poly(oxyethylene) acryiate and/or poly(oxyethylene) methacrylate" as used herein nrieans a mon- 
omer where the oxyalkylene group in the poly(oxyalkylene) acryiate and/or poly(oxyalkylene)methacrylate monomer 
comprises only oxyethylene. The addition of this monomer contributes to the improvement partteularty in dispersibllity 
and solubility. 

45 [0035] In a more preferred emt)odiment. the copolymer is a polymer obtained by copolymerizing three or more mon- 
omers, namely, a monomer represented by formula (I), a poly(oxyethylene) acryiate and/br poly(oxyethylene) meth- 
acrylate, and a poly(oxyalkylene) acryiate and/or poly(oxyallQflene) methacrylate. In this case, the poly(oxyalkylene) 
acryiate and/or poly(oxyalkylene) methacrylate is a poly(oxyatkylene) acryiate and/or poly(oxyaIkylene) methacrylate 
excluding poly(oxyethylene) acryiate and/or poly(oxyethylene) methacrylate. 

so [0036] Specifk: examples of the poly(oxyalkylene) acryiate and/or poly(oxyalkylene) methacrylate for use in the 
present invention are set forth below, however, the present Invention Is not limited thereto. In the following specific 
samples, 1 , m and n represent an average polymerization degree of respective units. The polymerization degree may 
have a distribution or may be monodisperse. The bracket ([ ]) shgws a random^ype polymer chain. 
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-I 
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n»9 <V39 
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^-(KC,H.O)n-Q>- 



0-58 



n«8 



O-€0 



^^-CHC2H4O)KC^0)m-(C2H40)fvH ^1 ^ nail ^ 



;^OKC9H«0)m-{CAO)r>4l til nail 



[0037] In the present invention, in addition to those essential components, namely, the monomer represented by 
fomiula (I), the po(y(oxyalkytene) acrylate and/or poly(oxyalkylene)methacrylate, and the poty(oxyethylene) acrylate 
and/or poly(oxyethylene) methacrylate, a monomer copolymerizable therewith can t>e reacted. 
[0038] The copolymerizatlon ratio of the other copolymerizable monomer Is preferably 20 mol% or less, more pref- 
erably 1 0 mol% or less, in all monomers. 

[0039] For this monomer, those described In J. Brandrup, Polymer Handbook 2nd ed,. Chapter 2, pp. 1 -483, Wiley 
Interscience (1 975), can be used. 

[0040] Examples thereof include compounds having at least one additlon-polymerizable unsaturated bond selected 
from an acrylic add, a methacrytic acid, acrylic add esters, methacrylic add esters, acrylamides, methacrylamides, 
allyl compounds, vinyl ethers and vinyl esters. 
[0041 ] Specific examples thereof Indude the following monomers. 

Acrylic acid esters: 

[0042] Methyl acrylate, ethyl acrylate, propyl acrylate, chloroethyl acrylate, 2-hydroxyethyl acrylate, trimethylotpro- 
pane monoacrytate, benzyl acrylate, methoxybenzyl acrylate, furfuryl acrylate and tetrahydrofurfuryl acrylate. 

Methacrylic add esters: 

[0043] Methyl methacrylat .ethyl methacrylate, propyl methacrylate, chloroethyl methacrylat , 2-hydroxyethyl meth- 
acrylate, trimethylolpropan monomethacrylate, benzyl methacrylat , methoxybenzyl methacrylat , furfuryl methacr- 
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ylat and tetrahydrofurfuryl methacrylate. 
Acrylamides: 

[0044] Acrylamid , N-alkylacrylamid (th alkyi gr up is an alkyl group having from 1 to 3 carbon atoms, .g., methyi, 
ethyl, propyl), N,N-diallcylacrylamide (the allcyl group is an allcyl group having from 1 to 3 cart>on atoms), N-'hydroxye- . 
thyi-N-methylacrylamide and N-2-acetamidoethyl-N-acetylacrylamide. 

Methacryiamides: 

[0045] Methacrytamide, N-allcylmethacfylamide (the allcyl group is an alicyl group having from 1 to 3 carbon atoms, 
e.g., methyl, ethyl, propyl), N,N-dialkylmethacrylamide (the alkyl group is an alkyl group having from 1 to 3 carbon 
atoms), N-hydroxyethyl-N-nnethylmethacrylamide and N-a-acetamidoethyt-N-acetytmethacrylamide. 

Aityl compounds: 

[0046] Ailyl esters (e.g., allyl acetate, ailyi caproate, allyl caprylate, allyl laurate, altyl palmltate, allyl stearate, altyl 
benzoate, allyl acetoacetate, allyl lactate) and allytoxy ethanol. 

Vinyl ethers: 

[0047] Alkyl vinyl ether (e.g., hexyl vinyl ether, octyl vinyl ether, decyt vinyl ether, ethyl hexyl vinyl ether, methoxy 
ethyl vinyl ether, ethoxyethyl vinyl ether, chloroethyl vinyl ether, 1-methyl-2,2-dlmethylpropyl vinyl ether, 2-ethylbutyl 
vinyl ether, hydroxyethyl vinyl ether, diethylene glycol vinyl ether, dimethylamlnoethyl vinyl ether, diethylaminoethyl 
vinyl ether, butylaminoethyl vinyl ether, benzyl vinyl ether and tetrahydrofurfuryl vinyl ether. 

Vinyl esters: 

[0048] Vinyl butyrate, vinyl isobutyrate, vinyl trimethyl acetate, vinyl diethyl acetate, vinyl valerate, vinyl caproate, 
vinyl chloroacetate, vinyl dchloroacetate, vinyl methoxy acetate, vinyl butoxy acetate, vinyl lactate, yinyl-p-phenyl bu- 
tyrate and vinyl cyclohexyl carboxylate. 

DialkyI Itaconates: 

[0O49] Dinnethyl Itaconate, diethyl itaconate and dbutyl itaconate. 
DIalkyI esters and monoalkyi esters of fumark: acid: 
[0050] Dibutyl f umarate. 
Others: 

[0051] Crotonic add, ttaconic acid, acrylonitrile, methacrylonitrile, maleylonitrile and styrene. 
[0052] Some fluorine-based chemk^l products produced by electrolytk: fluorination, whk^h have been heretofore 
preferably used, are low biodegradable and highly btoaccumulative substances and although the degree may be small, 
their reproductive toxbity and growth toxicity are worried at>out. The fluorine-based chemK»l products according to 
the present invention are substances having high environmental safety and this is advantageous In industry. 
[0053] The anrK)unt of the fluoroaliphatk: group-containing monomer represented by formula (I), which is used in the 
ftuorine-based polymer for use in the present invention, is 5 mol% or more, preferably from 5 to 70 moi%, still more 
preferably from 7 to 60 mol%, based on each monomer in the fluorine-based polymer. 

[0054] The amount of the poly(oxyalkylene) acrylate and^or poly(oxyalkylene) methacrylate monomer Is 10 mol% or 
more, preferably from 15 to 70 rTK)l%, more preferably from 20 to 60 mol%, based on the total amount of respective 
mononr^ers of the fluorine-based polymer. 

[0055] The amount of the poly(oxyethylene) acrylate and/or po{y(oxyethylene) methacrylate monomer is, in the case 
where this monomer is used in combination with other poly(oxyaikyiene) acryiate and/or poly (oxyaikylene) methacryiate 
monomer (th embodim nt(B)),3mol% rm r ,pref rably from 5 to 50 mol%, more preferably from 10 1 30 m 1%, 
t>asedonth totalamount frespectiv m n m rsinth flu rinep tym r.lnth casewh re th rpoly( xyalkylen ) 
acrylate and/ rpoly( xyalkyi n )m thacrylat monomer is n t used (the embodiment (A*)), th amount is 10 m 1% 
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ormor ,pr f rabVfrom15to70mol%,rnorepreferabVfi^20t 60 mol%, based on th total amount f respective 
monomers in the fluorine-based potym r. 

[0056] Th w ight averag molecular w tght of th fluorine-based polym r for use in the present inv nti n is pref- 
erably from 3,000 to 100,000, more preferably from 6,000 to 80,000. 

5 [0057] Furth nrrore, the amount used f the flu rine-based polymer f r use In th pros nt Inv ntion Is preferably 
from 0 .005 to 8% by weight, nrK>re preferably from 0.01 to 5% by weight, still more preferably from 0.05 to 3% by weight, 
based on the photosensitive composition (coating components exclusive of solvent) for fomning the Image-forming 
layer. If the amount of the fluorine-based polymer added is less than 0.005% by weight, the effect cannot be attained 
satisfactorily, whereas if it exceeds 8% by weight, the coating may not be sufficiently dried and this adversely affects 

10 the perfomnance (for example, sensitivity) as a photosensitive material. 

[0058] The fluorine-based polymer for use in the present invention can be produced by a commonly known method. 
For example, the polymer may be produced by polymerizing the above-described monomer such as (meth)acrylate 
having a fluoroaiiphatic group, or (meth)acrylate having a polyoxyalkylene group, in an organic solvent with the addition 
of a general-purpose radical polymerization initiator. Depending on the case, the polymer may be produced in the same 

IS manner as above by adding another addition-polymerizable unsaturated compound. According to the polymerizablllty 
of each monomer, dropwise polymerization of perfomning the polymerization while adding dropwise the monomer and 
an initiator in a reactor is also effecth/e for obtaining a polymer having a uniform composition. 
[0059] Furthemnore, when polymers rich in the fluorine, component are removed using column filtration, reprectpi- 
tatlon or extract withy a solvent, the repelling failure can be improved. 

20 [0060] Specific examples of the fluorine-based polymer for use in the present invention are shown in Table A, how- 
ever, the present invention is not limited thereto. In fomnuiae, the numerical value indicates the molar ratio of each 
monomer component. In the Table, P-1 to P-20 are examples of the copolymer of a fluorine-based nrK>nomer and a 
poly(oxyaII(ylene) monomer and P-21 to P-40 are examples of the terpolymer of a fluorine monomer, a poly(oxy- 
alkytene) monomer and a poly(oxyethylene) monomer. 
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30 



35 



40 



45 



55 



No. 


Fluorine Monomer 


P6ly-(oxyaIkylene) Monomer 


Poly-(oxyethylene) Monomer 


Weight Average 

Molecular Weight 


P-1 


F-1 


40 


Oil 


60 






20.000 


P-2 


F-1 


35 


0-13 


65 






20,000 


P-3 


F-1 


45 


0-14 


55 






25,000 


P-4 


F-1 


40 


0-22 


60 






15,000 


P-5 


F-1 


30 


0-26 


70 






30,000 


P-6 


F-1 


25 


0-34 


75 






20,000 


P-7 


F-1 


50 


0-48 


50 






10,000 


P-8 


F-1 


40 


O-60 


60 






20.000 


P-9 


F-1 


30 


0-62 


70 






15,000 


P-10 


F-7 


45 


0-12 


55 






32,000 


P-11 


F-7 


60 


0-43 


40 






18,000 


P-12 


F-9 


40 


O-60 


60 






20,000 


P-1 3 


F-9 


50 


0-63 


50 






40,000 


P-1 4 


F-2 


50 


0-61 


50 






38,000 


P-1 5 


F-10 


40 


6-60 


60 






20,000 


P-1 6 


F-8 


40 


0-56 


60 






17,000 


P-1 7 


F-2 


40 


0-33 


60 






8,000 


P-1 8 


F-2 


65 


0-49 


35 






22,000 


P-1 9 


F-1 


60 


0-5 


40 






34,000 


P-20 


F-1 


60 


0-6 


40 






36.000 
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Table A (continued) 



20 



30 



N . 


Fluorin Monom r 


Poly-(oxyalkyl ne) Monom r 


P ly-(oxy thyl n ) Monomer 


W igntAv rag 
Molecular W Ight 


P-21 


F-1 


40 


O-60 


50 


0^ 


10 


20,000 


P-22 


F-1 


40 


0-62 


55 


0-6 


5 


20,000 


P-23 


F-1 


35 


0-13 


50 


0-1 


15 


25,000 


P-24 


F-1 


40 


0-19 


50 


0-29 


10 


25,000 


P-25 


F-1 


40 


0-24 


50 


O-30 


10 


35,000 


P-26 


F-2 


50 


0-48 


30 


0-39 


20 


25,000 


P-27 


F-3 


40 


O-60 


40 


0-59 


20 


36,000 


P-28 


F-5 


40 


O-60 


45 


0-55 


15 


7,000 


P-29 


F-7 


35 


0-22 


45 


0-1 


20 


45,000 


P-30 


F-8 


30 


0-25 


60 


0-32 


10 


20,000 


P-31 


F-9 


40 


O-60 


50 


0-37 


10 


15,000 


P-32 


F-10 


40 


0-61 


50 


0-35 


10 


20,000 


P-33 


F-11 


50 


O-10 


40 


0-4 


10 


33,000 


P-34 


F-11 


40 


0-9 


45 


0-3 


15 


20,000 


P-35 


F-11 


55 


0-11 


30 


0-45 


15 


15,000 


P-36 


F-1 2 


40 


0-8 


50 


0-1 


10 


25,000 


P-37 


F-12 


50 


0-33 


25 


0-29 


25 


35,000 


P-38 


F-1 


50 


0-26 


35 


O^ 


15 


28,000 


P-39 


F-1 


50 


0-49 


35 


0-51 


15 


24,000 


P-40 


F-1 


50 


0-18 


35 


0-29 


15 


36,000 



2s [0061] Other components necessary for the preparation of a photosensitive resin composrtbn as the composition 
for the image-fonming layer according to the present Invention are described below. 

[0062] The photosensitive resin composition containing the above-described fluorine-based polymer for use in the 
present invention contains at least a photosensitive compound or a light-heat converting agent in addition to thefiuorine- 
based polymer. 

40 [0063] In the case of a positive photosensitive resin composition, the photosensitive compound may be any com- 
pound insofar as the solubility or swellability in a developer changes between before and after the exposure but pre- 
ferred examples of the compound contained in the resin composition include an o-quinonediazide compound. For 
example, in the case of a positive photosensitive resin composition containing an alkali-soluble resin and an o-qui- 
nonediazide compound, the o-quinonediazide compound is preferably a compound having at least one o-quinonedi- 

45 azide group and capable of increasing the solubility in an alkali aqueous solution upon irradiation with actinb rays. 
[0064] Various structures are known therefor and these are described in detail, for example, in J. KOSAR, Light- 
Sensitive Systems, pp. 336-352, John Wiley & Sons, Inc. (1965). For the photosensitive compound of the positive 
photosensitive resin composition, sulfonic acki esters of a hydroxyl connpound of various types and an o-benzoqul- 
nonedlazide or o-naphthoquinonediazide are particularly prefen^ed. 

50 [0065] Examples of the o-quinonediazide compound include an ester of 1 ,2-naphthoqulnone-2-diazide-5-sulfonyl 
chloride and phenol-fonnaldehyde or cresol-formaldehyde resin; an ester of 1 ,2-naphthoquinone-2-diazide-5-sulfonyi 
chloride and pyrogaltol-acetone resin described in U.S. Patent 3,635,709; an ester of 1 ,2-naphthoquinone-2<liazide- 
5-sulfonyt chloride and resordn-benzaldehyde resin described in JP-A-63-13528; 

[0066] an ester of 1 ,2-naphthoquinone-2-diazide-5-su}fonyl chloride and resorcln-pyrogailol-acetone co-cohdensa- 
55 tion resin described in JP-B-62-44257 (the temn "JP-B" as used herein means an "examined Japanese patent publi- 
cation"); an esterifk»tion product of 1 ,2-naphthoquinone-2-diazide-5-sulfonyl chloride t p lyest r having a hydroxyl 
group at th terminal described In JP-B-56-451 27; an est riflcation product f 1 ,2-naphthoquln ne-2-diazkie-5-sulfonyl 
chloride to a homopolymer of N-(4-hydroxyphenyl)nnethacrylamide or a copolymer with another copolymerizable mon- 
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om r described in JP-B-50-24841; an ester fi;2-naphth quinone-2-diazlde-5-sulfonylchl rid andbisph nol-fomial- 
dehyde resin described in JP-B-54-29922; an est rification product of 1 ,2-naphthoquinone-2-diazide-5-suifonyl chio- 
ridet a homopolymer of p-hydroxystyren r a copolymer with another cop lymerizable m nomer described in JP-B- 
52-36043; and an ester of 1 ^•naphthoquinone-2<iiazide-5-sulfonyi chloride and polyhydroxyt)enzoph non . 

5 [0067] Other xamples of known -quinonedlazide comp unds which can b used in th present inv nti n includ 
those described In JP-A-63-80254. JP-A-58-5737, JP-A-57-111530, JP-A-57-111531, JP-A-57-1 14138, JP-A- 
57-142635, JP-A-51-36129, JP-B-62-3411, JP-B-62^1459 and JP-B-51-483. The content of the o-quinonedlazlde 
compound is usually from 5 to 60% by weight, preferably from 1 0 to 40% by weight, based on the entire solid content 
of the photosensitive resin composition. 

10 [0068] The photosensitive compound other than the o-qulnonedlazide, which can be used, include a chemical am- 
plification-type photosensitive material comprising a combination of a compound having an alkali-soluble group pro- 
tected by an acid decomposable group and a photoacid generator. The photoactd generator used in the chemk»l 
amplification-type photosensitive material may be a known photoacid generator. 

[0069] Examples thereof include onium salts such as diazonium salts described in S.L Schlesinger, Photogr. Sci. 

IS Eng. , 18, 387(1 974), T.S. Bal et al.. Pohfmer. 21 . 423 (1 980). etc., ammonium salts described in U.S. Patents 4,069,055 
and 4,069,056, JP-A-3-140140, etc., phosphonium salts described in D.C. Necker et al., Macromolecules, 17, 2468 
(1984), C.S. Wen et aL, Teh. Proc. Conf. Rad. Curing ASIA, p. 478, Tokyo, Oct. (1988), U.S. Patents 4.069,065 and 
4,069,056, etc., iodonium salts described In J.V. Crivelto et al., Macromolecules, 10 (6), 1307 (1977), Chem. & Eng. 
News. Nov. 28, p. 31 (1988), European Patents 104,143, 339,049 and 410,201 . JP-A-2-1 50848, JP-A-2-296514, etc., 

^ sulfonlum salts described in J.V. Crivello et al., Polymer J.. 17, 73 (1985), J.V. Crivello et al., J. Org. Chem.. 43, 3055 
(1978), W.R. Watt et al.. J. Polymer Sd.. Polymer Chem. Ed.. 22, 1789 (1984), J.V. Crivello et al., Polymer Bull. , 14. 
279 (1985). J.V. Crivello et al.. Macromolecules, 14 (5). 1141 (1981), J.V. Crivello etal.. J. Polymer Sci.. Polymer Chem. 
Ed., 1 7, 2877 (1979), European Patent 370,693, 233,567, 297,443 and 297.442, U.S. Patents 3,902,114, 4,933,377, 
41 0,201 . 339,049, 4,760,013, 4,734,444 and 2,833,827, German Patent 2,904,626, 3,604,580 and 3,604,581 , etc., 

25 selenonium salts described in J.V. Crivello et al., Macromolecules. 10 (6), 1307 (1977), J.V. Crivello et al., J. 

Polymer Sd., Polymer Chem. Ed., 17, 1047 (1979), etc., and arsonium salts described in C.S. Wen et al., Teh, Proc. 
Conf. Rad. Curing ASIA, p. 478, Tokyo, Oct. (1988), etc.; organic halogen compounds described in U.S. Patent 
3,905,815, JP-B-46-4605, JP-A-48-36281 , JP-A-55-32070. JP-A^239736, JP-A-61 -169835, JP-A-61 -169837, 
JP-A-62-58241, JP-A-62-212401, JP-A-63-70243, JP-A-63-298339, etc.; organic metals/organk; halides described in 

30 K. Meier et al., J. Rad. Curing , 13 (4), 26 (1 986). TP Gill et al., Inorg. Chem., 19, 3007 (1980), D. Astnic, Aoc. Chem. 
Res.. 19 (12), 377 (1896), JP-A-2-161445, etc.; photo-acid generators having an o-nitrobenzyl type protective group 
described In S. Hayase et al., J. Polymer Sci.. 25, 753 (1 987), E. Retehmanis et al., J. Polymer Sci., Polymer Chem. 
Ed., 23, 1 (1985), Q.Q. Zhu et al.. J. Photochem.. 36. 85, 39, 317 (1987), B. Amit et al.. Tetrahedron Lett.. (24), 2205 
(1973), D.H.R. Barton et al., J. Chem. Soc., 3571 (1965), PM. Collins et al., J. Chem. Soc., Peridn 1, 1695 (1975). M. 

35 Rudlnstein et al.. Tetrahedron Lett.. (17), 1445 (1975), J.W. Walker et al., J. Am. Chem. Soc., 110, 7170 (1988), S.C. 
Busman et al., J. Imaging Technol., 11 (4), 191 (1985), H.M. Houlihan et al., Macromolecules, 21, 2001 (1988), PM. 
Collins et al., J. Chem. Soc., Chem. Commun., 532 (1972), S. Hayase el al., Macromolecules, 18, 1799 (1985), E. 
Refchmanis et al., J. Electrochem. Soc., Solid State Sci. TechnoL , 130 (6), P.M. Houlihan et al., Macromolecules, 21 , 
2001 (1988), European Patents 0,290,750, 046,083, 156,535, 271,851 and 0,388,343, U.S. Patents 3,901,710 and 

4a 4,181 ,631 , JP-A-60-1 98538, JP-A-53-1 33022, etc.; 

compounds whk;h are photochemlcally decomposed to generate sulfonk: acid, represented by Iminosulfonate, 
descrit>ed in M. TVINOOKA et al.. Polymer Preprints Japan, 35 (8), G, Bemer et al., J. Rad. Curing, 13 (4), W.J. Mijs 
et al.. Coating Technol., 55 (697), 45 (1 983), Akzo, H. AdachI et al., Polymer Preprints, Japan, 37 (3), European Patents 
0,199,672. 84,515, 199,672, 044,115 and 0,101,122, U.S. Patents 4,618,564, 4,371,605 and 4,431,774, JP-A- 

45 64-18143, JP-A-2-245756. Japanese Patent Applicatton No. 3-140109, etc.; and disulfone compounds described In 
JP-A-61 -166544. 

[0070] The compound whtoh decomposes upon inradlatton with actlnk: rays or radiation to generate an add Is usually 
added in an amount of 0.001 to 40% by weight, preferably from 0.01 to 20% by weight, more preferably from 0.1 to 
5% by weight, based on the total weight (exclusive of the coating solvent) of the photosensitive resin composition. 
50 [0071] The compound having an alkali-soluble group protected by an add decomposable group is a compound 
having a -C-O-C- or -C-O-Si- bond and examples thereof Include the foliowings: 

(a) compounds containing at least one member selected from the group consisting of an orthoK^art>oxytk: acid 
ester and a carboxyik^ add amide acetal, where the compound can have polymerizability and the mennber selected 

S5 from the above-described group can be produced as a crossiinking element in the main chain or as a pendant 
substituent; 

(b) oligom ric rpoiym rcomp unds containing a memb rs lectedfromth group consisting of rep atihg acetal 
and ketal, in the main chain ; 
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(c) compounds containing at I ast n memb rs lect dfronnthegr up consisting f noleth r and N-acylami- 
nocarbonat ; 

(d) cyclic acetals r Icetals of p-lcetoester or toamide; 

(e) comp unds containing a memb r selected fr mth group consisting fsllyleth rs; 

5 (f) compounds containing a mennb rs lectedfromth group consisting fsilyl noi th rs; 

(g) PDonoacetals and monolcetais with the aidehyde or icetone component having solubility of 0.1 to 100 g/iiter in 
the developer, respectively; 

(h) tertiary alcohol-based ethers; and 

(i) carboxylic esters and carbonates with the alcohol at ttie position of tertiary allyl or benzyl. 

10 

[0072] The compounds (a) capable of cleaving under the action of an acid, as a component of a light-inadlation 
sensitive mixture, are described in German Patents 2,610,842 and 2,928,636. Mixtures containing the compound (b) 
is described in Gernian Patents 2,306,248 and 2,718,254. The compounds (c) are described in Europe Patent Publi- 
cations 0,006,626 and 0,006,627, the compounds (d) are described in Europe Patent 0,202,196, the compounds (e) 
15 are described in German Patents 3,544,165 and 3,601,264, the compounds (f) are described in Gemnan Patents 
3,730,785 and 3,730,783, the compounds (g) are described in Gennan Patent 3,730,783, the compounds (h) are 
described, for example, In U.S. Patent 4,603,1 01 , and the compounds (1) are described, for example, in U.S. Patent 
4,491 ,628 and J.M. Frechet, J. Imaging Sd. , 30, 59-64 (1 986)). 

[QOTS] The content of the compound protected by such an acid decomposable group is usually from 1 to 60% by 
20 weight, preferably from 5 to 40% by weight, based on the entire solid content of the photosensith/e resin composition. 
[0074] The photosensitive resin composition may contain a synthetic resin which Is Insoluble in water and soluble in 
an alkaline aqueous solution (hereinafter referred to as an "aUcali-solubie resin"^. Examples of the aikali^oluble resin 
include phenol-fonDaldehyde resin, cresol-formaldehyde resin, phenol-crosol-fomnaldehyde co-condensation resin, 
phenol-modified xylene resin, poiyhydroxystyrene, hatogenated polyhydroxystyrene, a cq;>olymer of N-(4-hydroxyph&- 
25 nyQmethacrytamide, a hydroquinone monomelhaciylate copolynner, sulfonylimide-type polymers descrft>ed in JP*A- 
7-28244 and carboxyl group-containing polymers described in JP-A-7-361 84. In addition, various alkali-soluble polymer 
compounds such as acrylic resin having a phenolk: hydroxyl group described in JP^^1^711 , acrylic resin having 
a sulfonamide group described in JP-A-2-866 and a urethane-based resin may also be used. The alkali-soluble resin 
or polymer compound preferably has a weight average molecular weight of 500 to 20,000 and a number average 
30 molecular weight of 200 to 60,000. TTiese alkali-soluble resins or polymer compounds may be used individually or in 
combination of two or more tiiereof and tite amount added thereof is 80% by weight or less based on tiie entire soiki 
content of the compositk)n. 

[0075] A combination use witii a condensation product of a phenol containing a substituent of an alkyi group having 
from 3 to 8 carbon atoms with fomnaldehyde, such as t-butylphenol fomnaldehyde resin and octylphenol fomnakiehyde 
35 resin, described in U.S. Patent 4,123,279 Is advantageous from tiie standpoint of enhancing the ink-receptivity of an 
image. This alkali-soluble resin is usually added in an amount of 90% by weight or less based on the entire solki content 
of the composition. 

[0076] The photosensitive resin composition may contain, if desired, a cyclic acid anhydride for elevating the sensi- 
tivity, a printing out agent for obtaining a visible image immediately after the exposure, a dye serving as the Image 

40 coloring agent, a filler and the like. 

[0077] The photosensitive resin compositton for use in ttie present invention preferably contains a cycUc acM anhy- 
dride, a phenol and an organk: acki for elevating the sensitivity. Examples of the cyclic add anhydride indude phthalb 
anhydride, tetrahydrophttialfc anhydride, hexahydrophttialfc anhydride, 3,6-endoxy-A4-tetrahydrophthalfc anhydride, 
tetrachlorophthaiic anhydride, maleic anhydride, chtoromaleb anhydride, a-phenylmaleic anhydride, sucdnb anhy- 

45 dride and pyromellrtb anhydride described in U.S. Patent 4,115,128. Examples of ti)e phenols indude bisphenol A, p- 
nitrophenol, p-ethoxyphenol, 2,a/4-trihydroxybenzophenone, 4-hydroxyt>enzophenone, 2,4,4'-trihydroxybenzophe- 
none, 4,4',4"-tiihydroxytriphenytmettiane and 4,4',3",4Metrahydroxy-3,5,3',5'-tetramethyttriphenylmethane. 
[0078] Examples of the organk: adds indude sutfonk: adds, sulfink: adds, alkylsulfuric adds, phosphonb adds, 
phosphinic adds, phosphates and carboxylic adds described in JP-A-60-88942 and JP-A-2-96755. Specif» examples 

50 thereof indude p-toluenesutfonb add, dodecylbenzenesutfonk: acki, p-totuenesulfink: acid, ethylsulfuric add, phenyl- 
phosphonk: acid, phenylphosphlnk: add, phenyl phosphate, diphenyl phosphate, benzoic add, isophttialk: add, adipte 
add, p-toluic add, 3,4-dimethoxybenzok2 add, phttialic add, terephttiaiic add, 1 ,4-cydohexene-2,2-Kik»rboxylic add, 
erudc add, lauric add, n-undecanolc add and ascoitk^ add. The ratio of these cyclic add anhydrides, phenols and 
organic adds occupying In the photosensitive resin composition is preferably from 0.05 to 15% by weight, more pref- 

55 erabty from 0.1 to 5% by weight, based on the entire solid content in the composition. 

[0079] Examplsofth printing utag ntfor btalning a visibi image Immediat ly after th xposure includ a 
combination f aphotosensitiv compound capabi frel asing an add upon exposur and an rgank:dy ffomiing 
a salt witti the add and thereby changing th col rtone. 
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[0080] ExampI s f th photos nsitive compound capabi f r leasing an acid upon xposure Inciude o-naphtho- 
quinonedlazid&4-sulfonic add halog nide described in JP-A-50-36209; trihaionfiethyl-2-pyron and triliaiomethyl-s- 
triazin described In JP-A-53-36223; van us o-naphthoquin nediazld compounds described In JP-A-55-62444; 2-tri- 
halom thyl-5-allyl-1 ,3,4-oxadiazol compounds described in JP-A-55-77742; and diazonium salts. These comp unds 
may b used individuaily or in combinati n and th am unt added th reof is pref rabiy from. 0.3 1 15% by w ight 
based on the entire solid content of the composition. 

[0081] The photosensitive resin composition for use In the present invention may contain at least one organic dye 
capable of changing the color tone thereof by interacting with a photolytic product of a compound which photolyzes to 
generate an acidic substance. Examples of the organic dye which can be used include diphenylmethane-i^ased, trial- 
lylmethane-based, thiazine-based, oxazine-based, phenazine-based, xanthene-based» anthraquinone-based, iminon- 
aphthoquinone-based and azomethine-based dyes. 

[0082] Specific examples thereof include Brilliant Green, eosin, Ethyl Violet, Erythrosine B, Methyl Green, Crystal 
Violet, Basic Fuchsine, phenolphthalein, l/S-diphenyltriazine, Alizarin Red S, Thymolphthalein, Methyl Violet 2B, 
Quinaldine Red, Rose Bengale, Thymolsuifophthalein, Xyienol Blue. Methyl Orange, Orange IV, diphenyt thiocarba- 
zone, 2,7-dichlorofiuorescein, Para Methyl Red. Congo Red. Benzopurpurine 4B, a-Naphthyl Red, Nile Blue 2B, Nile 
Blue A, phenacetarin, Methyl Violet. Malachite Green. Para Fuchsine, Oil Blue #603 (produced by Orient Chemical 
industry Co., Ltd.), Oil Pinic #312 (produced by Orient Chemical industry Co., Ltd.), Oil Red 5B (produced by Orient 
Chemical Industry Co., Ltd.), Oil Scariet #308 (produced by Orient Chemical industry Co., Ltd.), Oil Red OG (produced 
by Orient Chemical Industry Co., Ltd.). Oil Red RR (produced by Orient Chemical Industry Co.. Ltd.).*Oil Green #502 
(produced by Orient Chemical Industry Co., Ltd.). Sptron Red BEH Special (produced Hodogaya Chemical Co.. 
Ltd.), Victoria Pure Blue BOH (produced by Hodc^aya Chemical Co.. Ltd.), 

[0083] Patent Pure Blue (produced by Sumitomo Milaini Chemical Co., Ltd.), Sudan Blue II (produced by BASF), 
m-Cresol Purple, Cresol Red, Rhodamine B, Rhodamine 6G, Fast Acid Violet R, Sulforhodamine B, Auramlne, 4-p- 
diethylaminophenyllminonaphthoquinone, 2-cart3oxyaniiino-4-p-diethylaminophenyllminonaphthoquinone, 2-carbo- 
stearylamino^4^p-dihydroxyethyl-aminophenylfrninonaphthoquinone. p-methoxybenzoyl-p'-diethyiamino-o'Hfnethyl< 
phenyliminoacetanilide, cyanoipMjiethylaminophenyfiminoacetanilide, 1 -phenyi-3Hfnethyl-4-p-diethylaminophenyiimi- 
no-5-pyrazoione and 1-^naphthyl-4-p-diethylaminophenyllmlno-5-pyrazolone. 

[0084] Particulariy preferred organic dyes are triarylmethane dyes. Of triarylmethane dyes, the dyes described In 
JP-A-62*2932471 and Japanese Patent Application No. 4-112844, having a sulfonic add compound as the counter 
anion, are useful. These dyes may be used individually or as a mixture and the amount added thereof is preferably 
from 0.3 to 15% by weight based on the total weight of the photosensitive resin composition. If desired, this organic 
dye may be used in combination with another dye or pigment and the amount used thereof is 70% by weight or less, 
preferably 50% by weight or less, based on the total weight of the dyes and pigments. 

[0085] The case where the photosensitive resin composition for use in the present Invention is used for the image- 
fomning layer (photosensitive layer) of a photopoiymerizable printing plate as a negative printing plate is descrit)ed 
below. In the case where the photosensitive resin composition is a photopoiymerizable photosensitive resin composi- 
tion, the main components thereof include a compound containing an addition-polymerizable ethyienic double bond 
and a photopolymerizatlon initiator, in addition to the above-described fluorine-based polymer. If desired, compounds 
such as thermal polymerization inhibitor may be added. 

[0088] The compound containing an addition-polymerizable double bond can be freely selected from the compounds 
having at least one, preferably two or more, terminal ethyienic unsaturated bond(s). Examples thereof include com- 
pounds having a chemical form such as monomer, prepolymer, namely, dimer. trvner and oligomer, and a mixture or 
copolymer thereof. Exanrtples of the monomer and its copolymer include esters of an unsaturated carit>oxyllc acid (for 
example, an acrylic acid, a methacrylic add, an itaconic add, a crotonic add, an isocrotonic add or a maleic add) and 
an aliphatic polyhydric alcohol compound, and an amide of an unsaturated cartx)xylic add and an aliphatic polyvalent 
amine compound. 

[0087] Specific examples of the ester monomer of an aliphatic polyhydric alcohol compound and an unsaturated 
cart>oxylic add include acrylic acid esters such as ethylene glycol diacrylate, triethylene glycol diacrylate, 1 ,3-butanediol 
diacryiate.tetramethyiene glycol diacrylate, propylene glycol diacrylate, neopentyl glycol diacrylate, trimethylolpropane 
triacrylate, trimethylolpropane tri(acfyloyloxypropyl) ether, trimethylolethane triacrytate. hexanediol diacrylate, 1 ,4-cy- 
dohexanedioi diacrylale, tetraethylene glycol diacrylate. pentaerythritol diacrylate, pentaerythritol triacrytate, pentaer- 
ythritol tetraacrylate, dipentaerythritol diacrylate. dipentaerythritol pentaacrylate, dipentaerythritoi hexaacrylate. sort)- 
Itol triacrylate, sorisitol tetraacrylate. sorbitol pentaacrylate. sorbitol hexaacrylate, tri(acryloyloxyethyl)lsocyanurate and 
polyester acrylate oligomer; 

methacrylic add esters such as tetramethyiene glycol dimethacryiate, triethylene glycol dimethacrylate, neopentyl 
glycol dlmethacryiat . trimethyi ipropan trimethacryiat , trimethyloiethan trimethacrylat , ethyl ne glycol dimeth- 
acryiat , 1,3-butanedi 1 dlmethacryiat ,h xanediol dlmethacryiat ,p nta rythrttol dlmethacryiat . pentaerythritol tri- 
methacryiate, pentaerythritol tetram thacrylat , dipentaerythrit 1 dim thacrylat , dip nta rythritoi hexam thacrylate, 
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dip nta rythritol p ntam thacrytat , s rbitol trimethacrylate, sorbit I tetramethacrylat , bis[p-(3-methacryloxy-2-hy- 
droxypropoxy)phenyf]dimethylmethane and bis|p-(methacryloxyethoxy)phenyl]dim thylmethane; 

Itaconic acid esters such as thy! ne glycol diltaconat , propyl n glycol diitaconate, 1 ,3-butanedi Idirtaconat , 
1,4-butan diol diitaconate, tetram thylene glycol diitaconate, p nta rythritol diitaconate and sorbitol tetraitaconate; 

crotonic acid esters such as ethyl n glycol dicr tonate, tetramethyl n glycol dicr t nate.p nta rythrit Idjcro- 
tonate and sorbitol tetradicrotonate; tsocrotonic add esters such as ethylene glycol diisocrotonate, pentaerythritol di- 
isocrotonate and sorbitol tetraisocrotonate; maleic acid esters such as ethylene glycol dimaleate, triethylene glycol 
dimaleate, pentaerythritol dimaleate and sorbitol tetramaleate; and a mixture of these ester monomers. 
[0088] Specific examples of the amide monomer of an aliphatic polyhydric amine compound and an unsaturated 
cart>oxylic acid include methyleneblsacrylamide, methylenebismethacrylamide, 1,6-hexamethylenebisacrylannide, 
1 ,6-hexamethyienebismethacrylamide, diethylenetriaminetrisacrytamide, xylylenebisacrylamldeand xylylenebismeth- 
acrylamide. Other examples include vinyl urethane compounds having two or more polymerizable vinyl groups within 
one molecule described In JP-B-48-41708, which are obtained by adding a vinyl monomer having a hydroxyl group 
represented by the following fonnula (A) to a polyisocyanate compound having two or more isocyanate groups within 
one molecule: 



CH2=C(R5)COOCH2CH(R6)OH (A) 
(wherein R5 and Rg each represents H or CHa). 

[0089] Also, polyfunctional acrylates and methacrylates such as urethane acrylates described In JP-A-51-37193, 
polyester acrylates described in JP-A-48-64183, JP-&49-43191 and JP-B-52-30490 and epoxy acrylates obtained by 
reacting an epoxy resin with a (meth)acrylic acid may be used. Furthermore, those described as a photocurable mon- 
omer or oiigonner in Nippon Seochaku Kyokaishi (Journal of Japan Adhesive Society), Vol. 20, No. 7, pp. 300-308 
(1 984) may be used. 

[0090] The compound containing such a double bond is used in an amount of 5 to 70% by we^t, preferably from 
1 0 to 50% t>y weight, based on the solid content of all components. 

[0091] The photopolymerization initiator contained In the photopolymerizable photosensitive resin composition for 
use in the present invention may be appropriately selected according to the wavelength of light source used from 
various photopolymerization Initiators known in patents and publications, and combination systems (photopolymeriza- 
tion initiation systems) of two or more photopolymerization Initiators. For example, In the case of using light in the 
vk^inrty of 400 nm as the light source, benzyl, benzoin ether, Michler's ketone, anthraquinone, thioxanthone, acridlne, 
phenazine and benzophenone are being widely used. 

[0092] In the case of using a visible ray at 400 nm or more, an Ar laser, a second harmone of semiconductor laser 
or an SHG-YAG laser as the light source, various photopotymerizatton Initiatton systems have been also proposed. 
Examples thereof include a certain kind of photoredudng dyes described in U.S. Patent 2,850,445, such as Rose 
Bengale, eosin and erythrosine, and a combination system of a dye with a photopolymerizatton initiator, such as a 
composite initiation system of dye and amine (see, JP-B-44-201 89), a combination system of hexaarylbiimidazole, 
radical generator and dye (see. JP-&45-37377). a system of hexaaryibiirriidazole and p-dialkylamlnobenzylklene ke- 
tone (see, JP-&47-2528 and JP-A-54-1 55292), a system of cyclic cls-a-dteartM>nyl compound and dye (see, JP-A- 
48-84183), a system of cyclte triazine and merocyanlne dye (see, JP-A-54-151024), a system of 3-ketocoumarin and 
activator (see, J P-A-52>1 12681 and JP-A^-1 5503), a system of biimidazole, styrene derivative and thiol (see, JP-A- 
59-140203), a system of organic peroxide and dye (see, JP^-59-1504, JP-A-59-1 40203, JP-A-59-1 89340. JP-A- 

62- 174203, JP-B-62-1641 and U.S. Patent 4.766,055), a system of dye and activated halogen compound (see, JP-A- 

63- 258903 and JP-A-2-63054), 

a system of dye and borate compound (see. JP-A-62-143044, JP-A-62-1 50242, JP'A-64-13140, JP-A-64-1 3141 . 
JP-A-64-13142. JP^-64-13143, JP-A-64-13144, JP-A-64-17048, JP-A-1 -229003, JP-A-1-298348 and JP-A- 
1-138204), a system of dye having a rhodanine ring and radical generator (see, JP-A-2-1 79643 and JP-A-2-244050), 
a system of titanocene and 3-ketocoumarin dye (see, JP-A-63-221 1 1 0), a combination system of titanocene, xanthene 
dye and additioni>olymerizable ethylenk: unsaturated compound containing an amino group or a urethane group (see, 
JP-A-4-221958 and JP-A-4-219756). a system of titanocene and specific merocyanlne dye (see, JP-A-6-295061) and 
a system of titanocene and dye having a benzopyran ring (see, JP-A-8-334897). The photopolymerization initiator may 
be used in an amount of 0.05 to 1 00 parts by weight, preferably from 0.1 to 70 parts by weight, more preferably from 
0.2 to 50 parts by weight, per 100 parts by weight of the ethylene unsaturated compound. 

[0O93] the photopolymerizable photosensitive resin composition of the present invention preferably contains, in ad- 
dition to the above-described fundamental compon nts. a small amount of th mnal polym rization inhibitor so as to 
inhibit unnecessary th mnalp lym rization of th polym rizabi ethylenteunsaturat d compound during the product! n 
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orstorag ofth photos nsrtiv resin compositi n. Suitable examples of th th rmal potym rizati n inhibit r include 
hydroquinone, p-meth xyph nol,di-tert-butyl-p-cresol,pyrogallol,tert-butylcatechol,b nzoqulnon , 4,4'-thiobis(3-nne- 
thyl-6-t rt-butylphenol), 2,2'-methyl nebls(4-m thyl-6-t rt-butylph nol), N-nitrosoph nylhydroxylamin primary ceri- 
um salt and N-nitrosoph nylhydroxylamlne aluminum salt. Th amount of the themnat polymerization inhibitor added 

5 is preferably from about 0.01 to ab ut 5% by w ight based on th ntire solid content f th compositi n. Ms , if 
desired, a higher fatty acid derivative such as behenic acid and behenic acid amide nnay be added to allow it to be 
present partially on the surface of the innage-fomriing layer during the drying process after the coating, so that the 
polymerization inhibition due to oxygen can be prevented. The amount of the higher fatty acid derivative added is 
preferably from about 0.5 to about 1 0% by weight of the entire solid content of the composition. 

10 [0094] In the lithographic printing plate where an image-fonming layer is formed using a photopolymerizable photo- 
sensitive resin composition of the present Invention, an oxygen-shielding protective layer may be provided on the 
image-fonming layer for the purpose of preventing the polymerization Inhibition due to oxygen. Examples of the water- 
soluble vinyl polymer contained in the oxygen-shielding protective layer include polyvinyl alcohol, partial ester, ether 
and acetal of polyvinyl alcohol, and a copolymer thereof containing an unsubstituted vinyl alcohol unit in a substantial 

f 5 amount of giving necessary water solubility. Examples of the polyvinyl alcohol Include those having a hydrolysis degree 
of 71 to 100% and a polymerization degree of 300 to 2,400. 
• [0095] Specific examples thereof Include PVA-105, PVA-110. PVA-117. PVA-117H, PVA-120, PVA-124, PVA-124H, 
PVA-CS, PVA-CST. PVA-HC, PVA-203, PVA-204, PVA-205, PVA-210, PVA-217. PVA-220, PVA-224, PVA-217EE, PVA- 
217E. PVA-220E, PVA-224E, PVA-405, PVA-420, PVA-613 and L-8 produced by Kuraray Go., Ltd. Examples of the 

20 above-described copolymer Include polyvinyl acetate chloroaoetate or propionate hydrolyzed to 8B to 1 00%, polyvinyl 
fonnal, polyvinyl acetal and a copolymer thereof. Examples of other useful polymers Include polyvinyl pyrrolidone, 
gelatin and gum arable. These may be used individually or in combination. 

[0096] I n the present invention, th e solvent for use in coati ng the oxygen-sh ielding protective layer is preferably pu re 
water, however, an alcohol such as methanol or ethanol, or a ketone such as acetone or methyl ethyl ketone may also 

25 be mixed with pure water. The solid concentration In coating solution is suitably from 1 to 20% by weight. The oxygen- 
shielding protective layer for use in the present invention may further contain known additives such as a surfactant for 
elevating the coatability, and a water-soluble plastidzer for improving the physbal properties of film. Examples of the 
water-soluble plasticizer include propionamide, cydohexanediol, glycerin and sorbitol. Also, a water-soluble (math) 
acrylic monomer may be added. The amount of the oxygen-shielding protective layer coated is suitably from about 

30 OMvr^ to about IS/nV^, more preferably from 1 .Q/m2 to about S.Q/hn^, in terms of the dry weight. 

[0097] The present invention can be used not only for the at>ove-described positive lithographic printing plate pre- 
cursor (sometinnes called a "positive PS plate*^ having an image forming layer fonmed of a photosensitive resin com- 
position using a compound having quinonediazide or an alkali-soluble group protected by an acid decomposable group 
or the negative PS plate usi ng a photopolymerization system but also, for example, for the following lithographic printing 

35 plate materials in the same manner 

(1) a negative Irthographk: printing plate material using diazo resin; 

(2) a negative lithographic printing plate nnaterial using a photo-crosslinking resin; 

(3) a negative laser direct drawing-type lithographk: printing material containing an alkali-soluble binder, an acid 
40 generator and an acid (heat) Crosslin kable compound; 

(4) a positive laser direct drawing-type lithographic printing material containing a light-heat converting agent, an 
alkali-soluble binder and if desired, a heat-decomposable substance whteh, In the state of being not decomposed, 
substantially decreases the solubility of the aikali-soluble binder, and 

(5) a negative laser direct drawing-type lithographic printing plate containing a light-heat converting agent, a heat 
45 radteal generator and a radk»l polymerizable compound. 

[0098] In particular, the heat-nrtode laser direct drawing-type lithographic printing plates (4) and (5) have high use- 
fulness because the after-heating whk;h is a probim of lithographic printing plate precursor commercially available 
under the common name of Thermal CTP can be dispensed with, however, due to heat diffusion to the substrate or 

so low heat reactivity, the discrimination between the image area and the non-image area is disadvantageously deficient 
and the stability against the scratching Is deficient. The effect of the fluorine-based polymer for use in the present 
Invention is very useful for soh^ing the problem of materials suffering from the deftolent discrimination and stability 
against the scratching. More specifically, a partk^ulariy pretended practical embodiment of the present invention is "a 
lithographic printing plate precursor comprising an aluminum substrate having provided thereon a photosensitive layer 

S5 containing a light-heat converting agent and a binder resin, wherein the photosensitive layer can be increased or 
decreased in the s lubilityinanalkalin dev 1 per up n xposur t las r rays and contains th fluorine-based p lym r 
f ruse In th present inventi n".Am r pref rredemb diment is "a lithographic printing plat precursor comprising 
an aluminum substrat having provid d thereon a photosensitiv layer containing a light-heat conv riling ag nt,ah at 
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radical g n rat r and a radical polym rizabi compound, wh relnth photos nsitiv layer can b decreased in the 
solubility in an all(allne dev lop r upon exposure to las r rays and contains the fluorine-based polymer for use in the 
present Inv ntion". 

[0099] The materials used in respectiv cases are sequ ntially described in detail be! w. 
5 [0100] Examples of the diaz resin f rus in (1) include diaz resin repres ntedbyasalt facondensat between 
diazodiarylamine and an activated cart>onyl compound. Those which are photosensitive, water-insoluble and organic 
solvent-soluble are preferred. 

[0101] Particularly suitable examples of the diazo resin include an organb acid salt or an Inorganic acid salt of a 
condensate between 4-diazodiphenylamine, 4-diazo-3-methyldiphenylamine, 4-diazo-4'-methyldiphenylamine, 4-dia- 
10 . zo-3^-methyldiphenylamine, 4-diazo-4'-methbxydiphenylamine, 4-d!azo-3-methyl-4'^thoxydiphenylamine, 4-diazo- 
3-methoxydiphenylamine or the like and fomrialdehyde, paraformaldehyde, acetoaldehyde, benzaldehyde and 4,4'43is- 
methoxymethyl diphenyl ether. 

[0102] Examples of the organk: add used here Include methanesutfonic add, benzenesulfonic add, toluenesulfonic 
add, xylenesulf onic acid, mesitylenesulfonic add, dodecylbenzenesulfonic acid, naphthalenesulfonic acid, propylnaph- 

IS thalenesulfonic add, 1 -naphthol^sulfonlc acid, 2-nitrobenzenesulfonic add, 3-chloPobenzenesulfonic add and 2-hy- 
droxy-4-methoxybenzophenon&6-sulfonic add. Examples of the inorganic add indude hexaf luorophosphoric add, 
tetrafluoroboric add and thiocyanic add. In addition, diazo resin having a nnain chain of polyester group described in 
JP-A-54-30121; diazo resin obtained by reacting a polymer having a cart>oxylic acid anhydride residue with a diazo 
compound having a hydroxyl group described in JP-A-61 -273538; and diazo resin obtained by reacting a polyisocy- 

20 anate compound with a diazo compound having a hydroxyl group may also be used. 

[0103] The amount of the diazo resin used is preferably from 0 to 40% tyy weight based on the solid content of the 
composition. If desired, two or more diazo resins may be used in comtnnation. In the preparation of a negative photo- 
sensitive resin composition, an organic polymer binder is usually used In combination. Examples of the organic polymer 
binder indude acrylic resin, polyamide resin, polyester resin, epoxy resin, potyacetal resin, polystyrene resin and no- 

25 volak resin. Furthemnore, for the purpose of Improving the perfomnance, known additives such as thermal polymeriza- 
tion preventing agent, dye, pigment, plastk:izer and stability improver may be added. 

[01 04] Suitable examples of the dye Include bask: oil-sduble dyes such as Crystal Vk>let, Malachite Green, Vk:toria 
Blue, Methylene Blue, Ethyl Violet and Rhodamine B. Examples of the commerdalty available product include "Victoria 
Pure Blue BOH" (produced by Hodogaya Chemical Co. , Ltd.) and "Oil Blue #603' (produced by Orient Chemk:al Industry 
30 Co., Ltd.). Examplesofthepigment indude Phthak>cyanineBlue, Phthakx:yanine Green, DioxazineVk>letandQuinacri- 
done Red. 

[01 05] Examples of the plastfcizer indude diethyl phthalate, dibutyl phthalate, dkx:tyi phthalate, tributyl phosphate, 
trioctyl phosphate, tricresyl phosphate, tri(2-chloroethyl) phosphate and tributyl dtrate. Examples of known stability 
improvers include phosphoric acid, phosphorous acid, oxalb add, tartaric add, malic add, citric add, dipbolinic add, 
3s polyacryilc acid, benzenesulfonb add and toluenesulfonb acid. In general, the amount of these additives is preferably 
from 0 to 30% by weight based on the solid content of the photosensitive resin composition, though this may vary 
depending on the use end thereof. 

[01 06] The photo-crossllnking resin for use in (2) is preferably a photo-crosslinking resin having affinity for an aqueous 
alkali developer. Examples of the photo-crosslinking resin which can be used indude a copolymer having a dnnamic 

40 add group and a cart)oxyl group described in JP-B-54-1 571 1 ; a polyester resin having a phenylenediacrylic add resklue 
and a cart)oxyl group described in JP-A-60-1 65646; a polyester resin having a phenylenediacrylic add residue and a 
phenofic hydroxy! group descrS>ed In JP-A-60-203630; a polyester resin having a phenylenediacrylk: add resklue and 
sodium imlnodisulfonyl group described in JP-B-57-41658; a polymer having an azide group and a carboxyl group on 
the side chain described in JP-A-59-208552; and a polymer having a malelmide group on the side chain. 

45 [01 07] The alkali-soluble binder and the add generator for use In (3) may be the same as the materials used for the 
above-de8crit)ed positive PS plate using a compound having an alkali-soluble group protected by an add-decompos- 
able group. The add (heal)-crossllnkable compound means a conrtpound which undergoes crossllnking In the presence 
of an add and examples thereof include aromatk: compounds and heterocydk: compounds, which are poly-substituted 
by a hydroxymethyl group, an acetoxymethyl group or an alkoxymethyl group. In partknjiar, compounds obtained by 

50 the condensation of a phenol and an aldehyde under the basic conditions are preferred. Among these compounds, 
prefen-ed are a connpound obtained by the condensation of phenol and fomialdehyde under the bask: conditions, a 
compound obtained in the same manner from m-cresol and formakiehyde, a compound obtained from bisphenol A 
and f omnakiehyde, a compound obtained from 4,4'-bisphenol and formaldehyde, and the compounds described as the 
resol resin in British Patent 2,082,339. 

55 [01 08] The ecki-crossiinkabie compound preferabiy has a weight average moiecular weight of 500, to 1 00,000 and 
a numb r average molecular weight f200 t 50,000. Other preferred xamples includ aromatic compounds substi- 
tuted by an alkoxym thyl r xylanylmethyl group disclosed In EP-A-021 2482, m nomers, ollgom r-m lamlne-f mnal- 
dehyde condensates and urea-formald hyde condensates disclosed In EP-A-0133126, DE-A-3634671 and G rman 
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Patent 3,711,362, and alk xy-substituted compounds disclosed in EP-A-0212482. Still th r pr f rred xamples in- 
clude melamine-formald hyd d rivatives having at least two free N-hydroxymethyl, N-alkoxymethyl or N-acyloxyme- 
thyl groups. Am ng these, N-alk xymethyl d rivatives are particularly pref rred. 

[0109] A low molecular weight or Irgomer sllanot can b used as a silicon-containing crosslinking agent. Examples 
thereof inciud dimethyl- and dqsh nyl-siian dl Is, and ligom rs air ady subjected to precond nsati n and at th 
same time, having such a unit. For example, those disclosed in EP-A-0377155 can be used. Among the aromatte 
compounds and heterocyclic compounds poly-substituted by an alkoxymethyl group, prefen^ed are compounds having 
an alkoxymethyl group at the position adjacent to the hydroxyl group, where the alkoxy group in the alkoxymethyl group 
has 18 or less carbon atoms. Particularly preferred examples thereof include the compounds represented by the fol- 
lowing formulae (B) to (E): 

Formula (B) 




OH 



Formula (C) 
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Formula (D) 



OH 




OH 



Formula (E) 




OH 



wherein to Lg, which may be the same or different, each represents an ailcoxymethyl group 8ut>stituted by an ailcoxy 
group having 1 8 or less carbon atoms, such as methoxymethyl and ethoxyethyl. These compounds are advantageous 
in that the crosslinldng efficiency is high and the press life can be Improved. These heat-crossllnking compounds may 
be used individually or in combination of two or more thereof. 

[01 1 0] The acid-crosslinkable compound for use In the present invention Is added In an amount of 5 to 80% by weight, 
preferably from 10 to 75% by weight, more preferably from 20 to 70% by weight, based on the entire solid content of 
the tmage-f onning layer If the amount of the add-crosslinkable compound added is less than 5% by weight, the ob- 
tained lithographic printing plate material is worsened in the durability of the image-f omning layer, whereas If It exceeds 
80% by weight, disadvantageous results may occur in view of the stability during storage. 

[01 1 1] The alkali-soiubie binderfor use In (4) may be the same as the materials used for the above-described posrtive 
PS plat using quin nediazid .F rth h at-deconposabl substance which, In the stat fb Ing not decomposed, 
substantially decreases the s lublllty fth alkall-solubl bind r, various nium salts and quin nediazid compounds 
ar used because of their excellent activity f deer asing th solubility of the alkali-soluble binder. Examples of th 
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onium salt include diaz nium salts, ammonium salts, phosphonium salts, iod nlum.salts. sulfonium salts, s ienonlum 
salts and arsonlum salts. 

[0112] Suitable xamples fth niumsaltf rus Inthepr sentlnv ntion include diazonium salts deschb dInS. 
I. Schlesing r, Photogr. Sci. Eng., 18, 387 (1974), T.S. Bal t al.. Polym r. 21. 423 (1980), JP-A-5-1 58230, etc., am- 

5 monlum salts descnbed In U.S. Patents 4,069,055 and 4,069,056, JP-A-^-140140, etc., phosphonium salts described 
In D.C. Necker et al., Macromolecules, 17, 2468 (1 984), C.S. Wen et al., Teh, Prcc. Conf. Rad. Curing ASIA, p. 478, 
Tokyo, Oct. (1988), U.S. Patents 4,069,055 and 4,069,056, etc., lodonium salts described in J.V. Crivello et al., Mac- 
romolecules. 1 0 (6) 1 307 (1 977), Chem. & Eng. News. Nov. 28, p. 31 . (1 988), European Patent 1 04,143, U.S. Patents 
339,049 and 410,201 . JP-A-2-1 50848. JP'A-2-296514. etc., 

10 sulronium sails described in J.V. Crivello et ai.. Polymer J.. 1 7, 73 (1 985), J.V. Crivello et al., J. Org. Chem.. 43, 

3055 (1 978), W. R. Watt et al., J. Polymer Sci.. Polymer Chem. Ed., 22, 1 789 (1 984), J.V. Crivello et al.. Polymer Bull., 
14, 279 (1985), J.V. Crivello et al., Macromolecules, 14 (5), 1141 (1981), J.V. Crivello et al., J. Polymer Sci., Polymer 
Chem. Ed., 17, 2877 (1979), European Patents 370,693, 233.567, 297,443 and 297,442, U.S. Patents 3,902,114. 
4,933.377, 410,201, 339,049. 4.760,013, 4,734,444 and 2.833.827. Gemnan Patent 2.904,626, 3,604,580 and 

15 3,604,581 , JP-A-7-28237, etc., selenonium salts described in J.V. Crivello et a!., Macronrwlecules, 1 0 (6), 1307 (1 977), 
J.V. Crivello et al.. J. Polymer Sci., Polymer Chem. Ed.. 17. 1047 (1979). etc., and arsonium salts described in C.S. 
Wen et al.. Teh. Proc. Conf. Rad. Curing ASIA , p. 478, Tokyo. Oct. (1988). etc. 

[01 1 3] Among these, diazonium salts are preferred in the present invention. Suitable diazonium salts include those 
described in JP-A^158230. Suitable quinonediazides include o-quinonediazide compounds. 

20 [0114] The o-quinonediazide compound for use in the present embodiment is a compound having at least one o- 
quinonedlazide group, whk^h increases in the alkali solubility by the thermal decomposition. For this compound, those 
having various stmctures may be used. The o-quinonediazide compound improves the solubility of the photosensitive 
system by virtue of two effects, namely, that the o-qulnonediazkie compound loses the f uneven of preventing the 
dissolution of the alkali-soluble binder and that the o-quinonediazide compound itself is changed Into an alkali-soluble 

25 substance. Forthe o-quinonediazidecompound for use in the present invention, for example, the compounds described 
in J. Koser. Light-Sensitive Systems, pp. 339-352, John Wiley & Sons. Inc. may be used, but parb'culariy. sulfonk: ackl 
esters and sulfonic amides of o-quinonedlazide obtained by the reaction with various aromatk: polyhydroxy compounds 
or aromatb amino compounds are prefenred. In addition, esters of benzoquinone-(1 ,2)-diazidesulfonic acid chloride or 
naphthoquinone-(1 .2)-diazide^sulfonk; add chloride with pyrogallol-acetone resin described in JP-B-43-28403, and 

30 esters of t>enzoquinone-(1 .2)-diazldesulfonte add chloride or naphthoquinone-(1 ,2)-dlazide^ulfonk: add chloride 
with phenol-fomiaklehyde resin described in U.S. Patents 3,046,120 and 3,188,210 nnay be suitably used. 
[0115] Furthemiore, esters of naphthoquinone-(1 ,2)-dlazid&4-sulf6nicadd chloride with phenol-formaldehyde resin 
or cresol-fonnaldehyde resin, and esters of naphthoquinone-(1 ,2)-diazkie-4-suifonlc add chloride with pyrogaitol-ac- 
etone resin may also be suitably used. Other useful examples of the o-quinonediazide compound include those de- 

35 scribed In a large number of patents and publkrations such as JP-A-47-5303, JP-A-48-63802. JP-A-48-63803. JP-A- 
48-96575. JP-A-49-38701 , JP-A^-13354, JP-B-41-11222, JP-&45-9610. JP-B-49-1 7481 . U.S. Patents 2,797.213, 
3,454,400, 3,544,323, 3.573,917, 3,674,495 and 3.785,825, British Patents 1.227.602. 1,251,345. 1.267.005. 
1 .329,888 and 1 ,330,932, and Gemnan Patent 854,890. 

[01 1 6] The amount added of the o-quinonediazide compound for use in the present invention is preferably from 1 to 
40 50% by weight, more preferably from 5 to 30% by weight, still more preferably fmm 10 to 30% by weight, based on 
the entire solid content of the lithographk: printing plate material. These compounds may be used individually but may 
also be used as a mixture of a few compounds thereof. If the amount of the o-quinonediazlde compound added is less 
than 1% by weight, the image recording property may change forthe worse, whereas If It exceeds 50% by we^ht. the 
image area may deteriorate in the durability or the sensitivity may decrease. 
45 [01 17] Examples of the counter ion of the onium salt include tetraf luoroboric add. hexafluorophosphoric acid, triiso- 
propylnaphthatenesulfonic add. 5-nitro-o-toluenesutfonic add. 5-sulfosalk:ylk: add, 2,5-dimethyIbenzenesutfonk: add. 
2.4.&-trimethylbenzenesulf6nk: add, 2-nltrobenzenesulfonk: add. 3-chlorot>enzenesulfonb add, 3-bromobenzenesul- 
fonic acid, 2-f(uorocapryinaphthalenesuifonic add, dodecylbenzenesulfonb add, 1-naphthol-5-sutfonic add, 2-meth- 
oxy-4-hydroxy-5-benzoyl-t)enzenesulfonic add and para-toluenesulfonic add. Among these, pretended are alkylaro- 
so nnatlc sulfonic acids such as hexafluorophosphoric acid, triisopropylnaphthalenesuifonic acid and 2,5-dimethylbenze- 
nesulfonic add. The amount added of the above-described compound other than the o-quinonediazide compound is 
preferably from 1 to 50% by weight, more preferably from 5 to 30% by weight, still more preferably from 1 0 to 30% by 
weight, based on the entire solid content of the lithographic printing plate material. 

[0118] Specify examples of the raw materials for use in (5) indude those described above as examples for the 
S5 photopoiymerization system, many photopoiymerization initiators are useful also as a heat radbal generator, in addi- 
tion, azobis compounds ( .g.,az bisisobutyr nitrile), diazonium compounds and the like may also b usedasath rnial 
polym rization Initiat r.Th addition-polymerizabi compounds may b als comm n.TTi light-heat converting ag nt 
may be any substance insofar as it can absort) light of th exposure light source and th refer , dyes xemptif led with 
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respect to th photopolym rization system may all b applied. H w ver, th high-output las r light used actually for 
th heat-mode exposur ispred minantly a (near) infrared light source of 750 nm or more. Various IR absorb ntsmay 
be available, how v r, heptamethin cyanin dyes, phthalocyanlnes, carb n black and th Ilk are most pref n^ed. 
[0119] According to various purposes, the photosensitiv resin composition for us in th present inv ntion may 
furth r contain various additives, for xannpt , a resin having a hydrophobk: group f r improving th Inking prop rty f 
image, such as octyiphenol-formaldehyde resin, tert-butyiphenol-formaldehyde resin, tert-butylphenol-benzaldehyde 
resin, rosln-modlfied novoiak resin, o-naphthoquinonediazidesulfonic add ester of the modified novolak resin; and a 
piasticizer for improving the flexibility of the coating film, such as dibutyl phthaiate, dioctyl phthalate, butyl giycoiate, 
tricresyl phosphate and dioctyl adipate. The aniount added of these additives is preferably from 0.01 to 30% by weight 
based on the entire solid content of the composition. 

[0120] Furthennore, the composition may contain a known resin for more Improving the abrasion resistance of the 
film. Examples of this resin include polyvinyl aceta! resin, polyurethane resin, epoxy resin, vlnyi chloride resin, nylon, 
polyester resin and acrylic resin. These resins may be used individually or in combination. The amount added thereof 
is preferably from 2 to 40% by weight based on the entire solid content of the composition. 
[0121] The photosensitive resin composition for use In the present Inventton may contain, an anlonk: surfactant de- 
scribed in JP-A-62-251740 and JP-A-4-68355, or an amphoteric surfactant described In JP'A-59-121044 and JP-A- 
4*13149. Specific examples of the anionk: surfactant include sorbitan tristearate, sorisltan monopalmltate, sorbltan 
trioleate, stearic add monogiyceride, polyoxyethyiene sorbitan monooleate and polyoxyethylene nonyiphenyl ether, 
and specific examples of the amphoteric surfactant indude alkyldi(amlnoethyl) glycine, alkylpolyamlnoethylglycine hy- 
drochloride, Amorgen K (trade name, produced by Dalnch Kogyo Co., Ltd., N-tetradecyl-N,N-betaine type). 2-alkyl-N- 
cart>oxyethy>-N-hydroxyethyllmidazolium betaines and Lebon 1 5 (trade name, produced by Sanyo Chemical Industries 
Co., i^d., alkyilmldazoline type). The proportion of the nonk>nk; surfactant or amphoteric surfactant occupying in the 
photosensitive resin composition is preferably from 0.05 to 15% by weight, more preferably from 0.1 to 5% by weight, 
based on the entire solid content of the composition. 

Improvement of Coated Surface Property: 

[0122] The photosensitive resin composition of the present invention may contain a surfactant for Improving the 
coated surface property, for example, the fluorine-based surfactant described in JP-A-62-1 70950 can be added. The 
amount added thereof is preferably from 0.001 to 1 .0% by weight, more preferably from 0.005 to 0.5% by weight, based 
on the entire photosensitive resin composition (the entire solid contenQ. 

[0123] Furthermore, ttie photosensitive resin compositton for use in the present invention may contain a yellow dye, 
prefembly a yellow dye such that the absort^ance at 417 nm is at least 70% of the absorbance at 436 nm. 
[0124] In preparing a photosensitive material for a lithographic printing plate from a photosensitive resin composition 
comprising a ftuorine-based polymer according to the present invention, the photosensitive resin composition is pro- 
vided on a support to form an image-fomning layer. More specifically, the photosensitive resin composition is dissolved 
or dispersed In a single or mixed solvent described below, coated on a support and then dried. Although any commonly 
known organic solvent may be used, those having a boiling point of 40 to 200^C, particularly from 60 to 160°C, are 
selected in view of advantage at the drying. Of course, it is pref en-ed to select a solvent whk^h can dissolve the surfactant 
for use in the present invention. 

[0125] Examples of the organic solvent indude akx>hols such as methyl alcohol, ethyl alcohol, n- or Iso-propyl ateohol, 
n- or iso-butyl alcohol and diacetone alcohol; ketones such as acetone, methyl ethyl ketone, methyl propyl ketone, 
methyl butyl ketone, methyl amyl ketone, methyl hexyl ketone, diethyl ketone, diisobutyl ketone, cycbhexanone, metii- 
yk:ydohexanone and acetylacetone; hydrocart>ons such as benzene, toluene, xylene, cydohexane and methoxyben- 
zene; acetic add esters such as ethyl acetate, n- or iso-propyl acetate, n- or iso-butyl acetate, ethylbutyl acetate and 
hexyl acetate; halides such as methylene dichloride, ethylene dbhioride and monochlorobenzene; ethers such as 
isopropyl ether, n-butyl ether, dioxane, dimettiyldloxane and tetrahydrofuran; 

pofyhydric alcohols and derivatives thereof such as ethylene glycol, methyl cellosolve, methyl cellosolve acetate, 
ethyl cellosolve, diethyl celk)solve, cellosolve acetate, butyl cellosolve, butyl cellosolve acetate, methoxymethoxyeth- 
anoi, diethylene glycol monomethyl ether, dlethylene glycol dimethyl ether, diethylene glycol methyl ethyl ether, dieth- 
ylene glycol diethyl ether, propylene glycol, propylene glycol monometiiyl ether, propylene glycol monomethyl ether 
acetate, propylene glycol monoethyl ether, propylene glycol monoethyl ether acetate, propylene glycol monobutyl ether 
and 3-methyl-3-methoxybutanoi; and special solvents such as dimethyl sulfoxide and N.N-dimethylfomnamlde. These 
solvents are suitably used Individually or in combination. The solid concentration in the coating composition Is suitably 
from 2 to 50% by weight. 

[0126] Th composition of th pres ntlnventi n is preferably coated to a dry w ight f 0.3 to 4.0 g/h^ using a coating 
mettiod such as roll coating, dip coating, air knif coating, gravure coating, gravur offset coating, hopper coating, 
blad coating, wire doctor coating and spray coating. As the coated amount is smaller, th xposure amount for Image 
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formation may be smaller but th film str ngth decreases. As the coated amount is increased, the ph tosensitive film 
becomes strong r and when used as a printing plate, a printing plat capable of printing a larger number of sheets 
(high r impress! n capacity) can be obtained, though a farg r amount f xposur is necessary. 
[01271 photos nsitive resin composition coated on a support is usually dried with hot air. Th drying temp rature 
5 is from 30 1 200"C, pref rablyfrom40 to140^C.Th drying temp ratur mayb k pt constant during drying or may 
be elevated stepwise. In some cases, the drying with demoisturized air may bring at>out good results. The hot air is 
suitably supplied to the coated surface at a rate of 0.1 to 30 m/sec, preferably from 0.5 to 20 nn/sec. 

Matting Layer: 

10 

[0128] On the surface of the thus-formed Image^ormlng layer, a matting layer is preferably provided for the purpose 
of reducing the evacuating time upon contact exposure using a vacuum flame and preventing blurring. To speak spe- 
cifically, a method of providing a matting layer described in JP-A>50-125805, JP-B-57-6582 and JP-B-61 -28986, or a 
method of heat-fusing solid powder described In JP-B-62-62337 may be used. 

IS [01 29] The support used for a photosensitive lithographic printing plate and the like Is a dimensionally stable plate- 
form material and materials heretofore used as a support of printing plates may be suitably used. Examples of such a 
support include paper, paper laminated with plastic (for exantple, polyethylene, propylene or polystyrene) , a metal plate 
such as aluminum (including aluminum alloy), zinc, iron and copper, a plastic film such as cellulose diacetate, cellulose 
triacetate, cellulose propionate, cellulose butyrate, cellulose acetate butyrate, cellulose nitrate, polyethylene tereph- 

20 thalate, polyethylene, polystyrene, polypropylene, polycarbonate and polyvinyl acetal, and paper or plastic film having 
laminated or deposited thereon a metal described above. Among these, an aluminum plate Is preferred. The aluminum 
plate includes a pure aluminum plate and an aluminum alloy plate. Various aluminum alloys can be used and examples 
thereof Include alloys of aluminum with a metal such as silicon, manganese, magnesium, chromium, zinc, lead, bismuth 
and nickel. These alloy compositions contain not only small amounts of iron and titanium but also negligibly small 

25 amounts of Impurities. 

[0130] The support is surface-treated, If desired. For example, in the case of a photosensitive lithographc printing 
plate, a hydrophilization treatment is applied to the support surface. Furthennore, In the case of a support having.a 
metal surface, partcularly aluminum surface, the support is preferably subjected to a surface treatment such as grain- 
ing, soaking In an aqueous solution of sodium silicate, potassium fluorozlrconate, phosphate or the like, or anodlzatlon. 

30 An aluminum plate subjected to graining and then to soaking in an aqueous sodiurin silicate solution described In U.S. 
Patent 2,714,066, and an aluminum plate subjected to anodlzatlon and then to soaking In an aqueous alkali metal 
silicate solutton described In U.S. Patent 3,1 81 ,461 may also be suitably used. The anodization Is performed by passing 
a cun^nt using the aluminum plate as an anode in an electrolytic solution comprising, for example, an aqueous or non- 
aqueous solution of an iriorganc acid such as phosphoric add, chromb acid, sulfuric acid or boric add, or an organk: 

35 add such as oxalic add or sulfamb add. These aqueous or non-aqueous solutions may be used individually or in 
combination of two or more thereof. 

[0131] The silicate electrodeposition described in U.S. Patent 3,658,662 is also effective. These hydrophilization 
treatments are performed not only to render the support surface hydrophilb but also to prevent a harmful reaction with 
the photosensitive resin composition coated thereon or to Improve the adhesion to the image-forming layer. In advance 
40 of the graining of the aluminum plate, the surface may be subjected to a pre-treatment, if desired, so as to remove the 
roiling oil on the surface or reveal the dean aluminum surface. In the former case, a solvent such as trichlene, or a 
surfactant is used and in the latter case, a method of using an alkali etchant such as sodium hydroxide cmd potassium 
hydroxide is widely used. 

[0132] With respect to the graining method, mechanical, chemical and electrochemx:al methods all are effective. 

^ The mechanical method Indudes ball polishing, blast polishing and brush polishing of rubbing a water dispersion slurry 
of abrasive such as pumice by a nylon brush. As the chemk»l method, a method of soaking the plate in a saturated 
aqueous solution of mineral add aluminum salt described In JF-A-54-31187 is suitable and as the electrochemical 
method, a method of perfonning a.c. electrolysis in an acidk: electrolytk: solution such as hydrochloric add, nitric acid 
or a combination thereof is pref en-ed. Among these surface roughening methods, a surface roughening treatment using 

50 acombination of mechanbal surface roughening and electrochemk:al surface roughening described in JP-A-55-137993 
Is preferred because the Ink-receptive image can finniy adhere to the support The graining by the above-described 
method Is preferably performed so that the aluminum plate surface can have a center line surface roughness (Ra) of 
from 0.3 to 1 .0 ^m. The thus-grained aluminum plate Is, if desired, washed with water and subjected to chembal etching. 
[0133] For the lithographic printing plate precursor of the present invention, an aluminum support subjected to an 

55 electrochemk^l surface roughening treatment using an aqueous solution containing a hydrochloric add Is particuiariy 
preferably used. When a support treated as such Is used, the obtained printing plate can hav very xcell nt scumming 
prop rty nth n n-lmagearea r blanket at the time f printing. By using this supp rtlncomblnati nwithth Image- 
fonnlng layer having excellent discriminati n between the image area and the non-imag area of th present invention. 
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th xceil nt scumming prop rtyandl ng press lif can be attain datth sam tim . 

[0134] The support surface-rougliened by an electrochemical treatm nt using an aqueous soiution containing hy- 
drochloric acid as the electrolytic s lution, which is a pref rred practical ^bodim nt of th present inv nti n, is de- 
scrib d in detail below. In th cas f an lectrochemical surface-rough ning tr atm nt using an electrolytic soluti n 

5 mainly comprising hydrochloric add, ad ubi structur is readily f rmed,wh re small pits having an av rag p ning 
diameter of 0.01 to a few |im and a depth/average opening diameter ratio of 0.1 to 0.5 are fomied and at the same 
time, large corrugations having an average opening diameter of a few to tens of (im are formed, and this surface- 
roughened state is advantageous in view of difficulty in scumming and press life. The electrolytic solution may contain, 
If desired, a nitrate, a chloride, an amine, an aldehyde, a phosphoric add, a chromic acid, a boric acid, an acetic acid, 

10 an oxalic add or the. like and among these, an acetic add is particulariy prefenred. In the electrochemical surfece- 
roughening treatment, the voltage applied is preferably from 1 to 50 V, more preferably frorn 5 to 30 V, and the current 
density (peak value) is preferably from 5 to 200 A/dm2, more preferably from 20 to 1 50 A/dm2. The quantity of electricity 
is, in total throughout all processing steps, preferably from 1 0 to 2,000 C/dm2, more preferably from 200 to 1 ,000 C/ 
dm2. The temperature is preferably from 10 to eo^'C, more preferably from 15 to 45''C. The frequency is preferably 

15 from 1 0 to 200 Hz, more preferably from 40 to 150 Hz. The hydrochlorto add concentration Is preferably from 0.1 to 
5% and the waveform of cunrent used for the electrolysis is appropriately selected from sine wave, rectangular wave, 
trapezoidal wave, serrate wave and the like according to the objective surface-roughened shape. The wave fomn Is 
more preferably a rectangular wave. 

[01 35] The electrochemical surface-roughening treatment using a hydrochloric add-containing aqueous solution as 
20 the electrolytfc: solution can also be used in combinatton with a mechank:al surface-roughening treatment or an elec- 
trochemical suriace-roughening treatment different In the condittons. 

[01 36] The mechanical surface-roughening treatment is preferably performed in advance of a dissolution treatment 
using the above-descn'bed aqueous alkali solution before the electrochemical surface-roughening treatment The meth- 
od for performing the mechanical surface-roughen ing treatment is not particularly limited but brush polishing and honing 

25 . polishing are preferred. In the brush polishing, for example, a cylindrical brush planted with bristles having a bristle 
size of 0.2 to 1 mm is rotated and pressed to the aluminum plate surface while feeding a slurry prepared by dispersing 
abrasives In water to the contact area, thereby perfomilng the surface-roughening treatment. In the honing polishing, 
a slurry prepared by dispersing abrasives in water is ejected under pressure and collided against the aluminum plate 
surface from the oblique direction, thereby performing the surface-roughening treatment. Furthermore, the mechanical 

30 surface-roughening treatment may also be perfomned by attaching a prevtously surface-roughened sheet to the alu- 
minum plate surface and applying a pressure thereto to transfer the roughened surface pattern. 
[01 37] In the case where the mechanteal surfece-roughening treatment is perfomned, the above-described sohfent- 
degreasing treatment or emulsion-degreasing treatment may be omitted. 

[0138] Examples of the electrochemical surface-roughening treatment under different conditions include a electro- 

3S chemk^ surface-roughening treatment mainly using a nitric add. 

[01 39] The addic aqueous solution mainly comprising a nitric ackl may be those usually used for the electrochemical 
surface-roughening treatment using a d.c. or a.c. current. For example, a solution obtained by adding at least one of 
nitric acid compounds such as aluminum nitrate, sodium nitrate and ammonium nitrate to an aqueous nitric ackl solution 
having a nitric add concentration of 5 to 1 5 g/liter, to a concentration from 0.01 g/liter to the saturation, may be used. 

40 In the addle aqueous solution mainly comprising a nitric add, a metal or the like contained In the aluminum alloy, such 
as iron' copper, manganese, nickel, titanium, nnagnesium and silk»n, may be dissolved. 

[0140] The addic aqueous solution mainly comprising a nitric add is preferably a sdution containing a nitric ackl, 
an aluminum salt and a nitrate salt and obtained by adding aluminum nitrate and ammonium nitrate to an aqueous 
nitric add solution having a nitric add concentration of 5 to 15 g/liter such that the aluminum ion is from 1 to 15 g/liter, 
45 preferably from 1 to 10 g/liter, and the ammonium ton is from 10 to 300 ppm. These aluminum ton and amnrK)nium ion 
spontaneously increase during the electrochemtoal surface-roughening treatment. At this time, the Ik^uid temperature 
Is preferably from 10 to dS'^C, more preferably from 40 to 80*0. 

[0141] In the surface-roughened support for use in the present invention, small pits out of the surface-roughened 
shapes preferably have an average opening diameter of 0.01 to 3 (im, more preferably from 0;05 to 2 ^m, still more 
50 pr^erably from 0.05 to 1 .0 ^m. Witiiln this range, satisfactory printing ensured wtth difftoulty in scumming and long 
press life can be attained. 

[0142] The ratio of the average deptii of small pits to the average opening diameter is preferably from 0.1 to 0.5, 
more preferably from 0.1 to 0.3, still more preferably from 0.1 5 to 0.2. Within this range, the difftoulty In scumming and 
the press life are prevented from deteriorating at the printing. 
55 [01431 The large corrugations cut of the surface-roughened shapes pr8f8rab^y have an average opening diameter 
f 3 1 20 }im. more pref rably from 3 to 1 7 (un, still more pr f rably from 4 to 1 0 |im. Within this rang , the difftoulty 
in scumming and th press lif ar prev nted from deteri rating at th printing and als , th scunrimlng property ad- 
vantageously does not deteriorat . 
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[0144] Th etching solution Is usually 8 led dfromaqu ouss luti nsofbas r add capable of dissolving alumi- 
num. In this case, the coating fomned n th etched surface must be different from the aluminum d rived from th 
etching s lution comp n nt. Pretended xamples f th etchant Include, as a basic substance, sodium hydroxide, po- 
tassium hydroxid , trisodium phosphate, disodium phosphate, tripotassium ph sphate and dip tassium phosphat ; 

5 and as an acidic substance, sulfuric add, persulfuric acid, phosphoric acid, hydrochloric add and salts th reof . H w- 
ever, metals less ionizable than aluminum, such as salts of zinc, chromium, cobalt, nickel or copper, are not preferred 
because an unnecessary film is fomned on the etching surface. The etchant Is most preferably used such that the 
aluminum or alloy used dissolves at a rate of 0.3 to 40 g/hi^ per the soaking time of 1 minute with the concentratton 
and the temperature used. The dissolution rate, however, may be in excess of or less than this range. 

10 [0145] Etching is performed by soaking the aluminum plate in the above-described etching solution or coating the 
etching solution on the aluminum plate, and the etching treatment Is preferably performed to have an etching anrwunt 
of 0.5 to 1 .0 gAn^. The etchant is preferably an aqueous solution of a base because of its high etching rate.. In this 
case, smut is generated and therefore, the plate is usually subjected to a desmutting treatment Examples of the add 
for use in the desmutting treatment include nitic acid, sulfuric add, phosphork: acki, chromk: add, hydrofluoric acid 

IS and borofiuoric acid. The etched aluminum plate Is, If desired, subjected to water washing and anodization. The ano- 
dization may be performed by a method conventionally used in this field. To speak spedficaliy, a d.c. or &c. current is 
passed to aluminum in an aqueous or non-aqueous solution of sulfuric ackJ, phosphoric acid, chromic add, oxalte add, 
sulfamic acid, benzenesulfonic acid or a combination of two or more thereof, whereby an anodic oxide film can be 
fomned on the aluminum support surface. 

20 [0146] The anodization treatment condittons vary depending on the electrolytic solution used and cannot be indis- 
criminately specified, however, suitable conditions are generally such that the eiectrolytte solution concentratton is from 
1 to 80% by weight, the liquid temperature is from 5 to 70*C, the cun-ent density is from 0.5 to 60 A/dnri^, the voltage 
Is from 1 to 1 00 V, and the electrolysis time is from 30 seconds to 50 minutes. Among the anodization treatments, the 
method of performing anodizatk>n at a high cunrent density in sulfuric add descrik>ed in British Patent 1,412,768 and 

25 the method of performing anodization using phosphoric acid as the electrolysis bath described In U.S. Patent 3,51 1 ,661 
are prefenBd. The thus surface roughened and further anodlzed aluminum plate may be hydrophilized, if desired. 
Preferred examples of the hydrophilizatlon method indude a treatment with an alkali metal silicate such as an aqueous 
sodium silicate solution disdosed in U.S. Patents 2,71 4,066 and 3, 1 81 ,461 , a treatment with potassium fluorozlrconate 
disdosed in JP-B-36-22063 and a treatment with poiyvinyiphosphonk: add disclosed in U.S. Patent 4/153,461 . 

30 

Organic Undercoat Layer 

[0147] In the photosensitive lithographic printing plate of the present invention, an organk: undercoat layer is pref- 
erably provided before coating an Image-fonming layer, because the residual image-forming layer In the non-image 

3s area can be reduced. The organk: compound for use In the organic undercoat layer is selected from, for example, 
cartx>xymethyl cellulose, dextrin, gum arable, amino group-containing phosphonlcadds (e.g., 2-aminoethylphosphontc 
add), organk: phosphonk: ackis (e.g., phenylphosphonic add, naphthylphosphonic add, alkyiphosphonk: add, giyc- 
erophosphonk; ^d, methylenedtphosphonc add, ethylenediphosphonic acid) which may have a sut>stituent, organic 
phosphoric adds (e.g., phenylphosphoric add, naphthylphosphoric add, alkylphosphoric add, glycerophosphoric add) 

40 whbh may have a sut>stituent, organk: phosphink: acids (e.g., phenylphosphink: add, naphthytphosphlnic add, alkyi- 
phosphinic add, glycerophosphinic add) which may have a substituent, amino adds (e.g., glydne, p-alanine), and 
hydrochlorides of hydroxyl group-containing amine, such as hydrochloride of triethanolamine. These compounds may 
be used as a mixture of two or more thereof. 

[0148] Also, at least one compound selected from the group consisting of polymer compounds having a structural 
45 unit represented by poly(p-vinybenzoate) may be used. Speclfk: examples thereof Indude a copolymer of p-vlnylt>en- 
zoate and vinyl benzyl triethyl ammonium salt, and a copolymer of p-vinyibenzoate and vinyl benzyl trimethyi ammonium 
chloride. 

[01 49] The organic undercoat layer can be formed by the following method, that is, a method of dissolving the above- 
described organk: compound in water, an organic solvent such as methanol, ethanol or methyl ethyl ketone, or a mixed 

so soh^ent thereof, coating the obtained solution on an aluminum plate and then drying the solution or a method of dis- 
solving the organk: compound in water, an organic solvent such as methanol, ethanol or methyl ethyl k^one, or a 
mixed solvent thereof, dipping an aluminum plate in the obtained solution to allow the organk: compound to adsorb, 
washing the aluminum plate with water or the like and then drying the solution to provide an organic undercoat layer, 
in the fonder method, the solution of the organk: compound in a concentration of 0.005 to 1 0% by weight can be coated 

S5 by various methods. For example, any method such as bar ooater coating, spin coating, spray coating and curtain 
. coating may be used, in th latt r method, th concentration of the s luti n is from 0.01 to 20% by w ight, pref rably 
from 0.05 to 5% by w lght,th dipping temp rature is from 20 to 90^0, preferably 25 to 50*C, and the d4p)pingtlm is 
from 0.1 second to 20 minutes, pref rably from 2 seconds to 1 minute. 
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pi 50] Th solution used here may b adjust d to a pH of 1 to 12 using a basic substance such as ammonia, tri- 
ethyiamin and potassium hydroxid , or an acidic substance such as hydrochioric acid or phosphoric acid. For the 
purpos of improving th' ton reproducibility f th photos nsltiv lithographic printing plat , a y How dy may be 
added to the solution. Furthemriore, a compound represented by th following fomnuta (a) may also be added. 

5 

(HO),-R5-(COOH)y (a) 

wherein R5 represents an aryiene group having 14 or less cart>on atoms, which may have a substituent, and x and y 
'0 each independently represents an integer of 1 to 3. Specific examples of the compound represented by formula (a) 
Include 3-hydroxybenzoic acid, 4-hydroxybenzolc acid, salicylic acid. 1-hydroxy-2-naphthoic acid, 2-hydroxy-1 -naph- 
thoic acid, 2-hydroxy-3-naphthoic acid, 2,4-dihydroxybenzole acid and 10-hydroxy-9-anthracene carboxylic acid. The 
dry coverage of the organic undercoat layer is suitably from 1 to 200 mg/hn^, preferably from 2 to 70 mg/hn^. If the 
coverage is less than 2 mgfm^, suffidentty high printing impression cannot be obtained. The same results if the coverage 
exceeds 100 mg/m^. 

Backcoat 

[0151] On the bacic surface of the support, a badccoat is provided, if desired. Examples of the bacitcoat which is 
^ pr^erably used include a coating layer connprising an organic polymer compound described in JPnA-5-45885 and a 
coating comprising a metal oxide obtained by the hydrolysis and polycondensation of an organic or inorganic metal 
compound described in JP-A-6-35174. Of these coating layers, a coating layer comprising a metal oxide obtained from 
an ailcoxy compound of silicon, such as SiCOCHa)^, 81(002^5)41 Si(OC3H7)4 and Si(OC4H9)4, is prefened because the 
silicon compound is inexpensive and easily available and the resistance to developer is high. 
^ [0152] The thus-manufactured lithographic printing plate is usually subjected to image exposure and development 
processing. Examples of the light source for an actinic ray used for the image exposure include a mercury lamp, a 
metal halide lamp, a xenon lamp, a chemical lamp and a cari:>on arc lamp. Examples of the radiation include electron 
beam, X ray, ion beam and far infrared ray. Also, g-line, i-line, deep-UV light and high-density energy beam (laser 
beam) may be used. Examples of the laser beam include helium/neon laser, argort laser, krypton laser, heliunVcadmium 
50 laser, and KrF exdrtier laser. In the case of a laser direct drBwing4ype printing print, a light source emitting light having 
an emission wavelength from near infrared to infrared is prefenred, and solid laser and semiconductor laser are more 
prefenred. 

[01 53] Examples of the developer for use In the present Invention Include the developers described In JP-B-57-7427. 
The developer is suitably an aqueous solution of an inorganic ailtaii agent such as sodium silicate, potassium silicate, 

^ sodium hydroxide, potassium hydroxide, lithium hydroxide, socfium tertiary phosphate, sodium secondary phosphate, 
ammonium tertiary phosphate, ammonium secondary phosphate, sodium rnetasillcate, sodium bicarbonate and aque- 
ous ammonia, or an organic alkali agent such as monoethanolamlne or diethanoiamine. The developer is added such 
that the alkali solution has a concentration of 0.1 to 1 0% by weight, preferably from 0.5 to 5% by weight 
[0154] The llthographk: printing plate of the present invention Is useful partk^ulariy when a developer containing 

^ substantially no sIRcate Is used. The developer containing siicate can elevate the discrimination between the image 
area and the non-image area and is being wkJely used but has a problem in that insoluble scum Is generated with use 
over a long period of time, the pH of the devetoper is limited to high plH and this is not prefenred in view of woridng 
environment. By incorporating the fluorine-based polymer for use In the present invention, a suffteiently distinct dis- 
crimination can be obtained without using a silicate developer. That is, a prefenred practical embodiment is "a plate- 

^ making method comprising imagewise exposing a lithographic printing plate precursor having an image-forming layer 
containing the fluorine-based polymer for use in the present invention and processing the plate precursor with a de- 
veloper containing substantially no sllk^te". The "developer containing substantially no silicate" as used herein means 
a developer having an Si02 content of 0.5% by weight or less, preferably 0.1% by weight or less, more preferably 
0.01% by weight or less. 

so [0155] The developer for the lithographic printing plate using the photosensitive resin composition of the present 
invention Is preferably a developer containing (a) at least one sugcu* selected from rion-redudng sugars and (b) at least 
one base and having a plH of 9.0 to 1 3.5. This developer is descrtt)ed in detail below. Unless othemvise indteated, the 
tenrn "developer" as used herein means not only a devetopment Initiating solution (developer In a narrow sense) but 
' ^ also a developer replensher. 

^ [0156] This developer Is preferably constructed such that the main components comprise at least one compound 
selected from non-reducing sugars and at least one base and the pH of th solution is in the range from 9.0 to 13.5. 
The non-reducing sugars ar a sugar having no free aki hyde rket n group and not showing th reducing prop rty. 
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These sugars are classffi d into trehalose-typ llgosaccharid s in which reducing groups ar b ndedto achoth r, 
giycosides in which the reducing group of a sugar is bonded to a non-sugar, and sugar alcohols obtained by hydro- 
g natingandth reby reducing a sugar. Any typ fthes sugars may b suitably used. Th trehalose-type oligosac- 
charides includ saccharos and trehalose. The glycosid includes alkyl glycosides, ph nol glycosides and mustard 

5 oil glycoside. The sugar alcohol includes D»L-arabit I, ribit I. xytitol, D,L-«orbltol, D.L-mannltol, D.L-idltol, D,L-talit I, 
dulcitol and alloduicitol. In addition, mattitol obtained by the hydrogenation of a disaccharide, and a reduced fomi 
(reduced sugar) obtained by the hydrogenation of an oligosaccharide may be suitably used. Among these non-redudng 
sugars, sugar alcohol and saccharose are preferred, and D-sorbitol, saccharose and reduced sugar are preferred 
because of their buffering action in an appropriate pH range and Inexpenslveness. 

10 [01 57] These non-redudng sugars may be used Individually or In combination of two or more thereof. The proportion 
thereof occupying in the developer is preferably from 0.1 to 30% by weight, more preferably from 1 to 20% by weight. 
[01 58] If the concentration is less than this range, a suffidently high buffering action may not be obtained, whereas 
if the concentration exceeds this range, preparation to a high concentration is difficult, the material cost disadvanta- 
geously rises and furthemnore, when the reducing sugar is used in combination with a base, discoloration to brown 

f5 takes place In aging and the pH gradually lowers, as a result, the developabillty decreases. 

[01 59] The base used in combination with the non-reducing sugar indudes conventionally known alkali agents. Ex- 
amples thereof Indude inorgank: alkali agents such as sodium hydroxide, potassium hydroxide, lithium hydroxide, 
trisodium phosphate, tripotassium phosphate, triammonium phosphate, disodium phosphate, dipotassium phosphate, 
diammonlum phosphate, sodium cart)onate, potassium carbonate, ammonium cart)onate, sodium hydrogencarbonate, 

20 potassium hydrogencarbonate, annmonium hydrogencartx)nate, sodium borate, potassium borate and ammonium bo- 
rate, and organic alkali agents such as monomethylamlne, dimethytamine, trimethylamine, monoethylamlne, diethyl- 
amine, triethylamine, monoisopropylamine, diisopropyiamine, triisopropylamine, n-butylamlne, monoethanolamine, di- 
ethanoiamine,triethanolamine, monolsopropanolamine, dilsopropanolamlne, ethyfenelmine, ethylenediamlne and py- 
ridine. 

25 [01 60] These alkali agents may be used individually or in combination of two or more therecrf. Anriong these, pref ened 
are sodium hydroxkle and potassium hydroxide because the pH can be adjusted over a wkie pH range by controlling 
the ratio of the alkali agent based on the non-reducing sugar. Also, trisodium phosphate, tripotassium phosphate, 
sodium cart)onate and potassium cartx>nate are preferred because of their buffering action. The alkali agent is added 
such that pH of the developer falls within the range of 9.0 to 1 3.5. The pH Is more preferably from 1 0.0 to 1 3.2, though 

30 the amount of the alkali agent added is determined according to the desired pH and the kind and amount of the non- 
redudng sugar added. 

[0161] In the developer, an alkaline buffer solution comprising a weak add exduslve of saccharides and a strong 
base may further be used in combinatton. The weak add for use in the buffer solution preferably has a dissodation 
constant (pKa) of 1 0.0 to 13.2. This weak acid is selected from those described, for example, in Ionization Constants 

35 of Organte Adds in Aqueous Solution, Pergamon Press. Examples thereof indude alcohols such as 2,2,3,3-tetrafluor- 
opropanol-1 (pKa: 12.74), trifluoroethanol (pKa: 12.37) andtrichloroethanol (pKa: 12.24); aldehydes such as pyridine- 
2-aldehyde (pKa: 12.68) and pyridlne-4-akiehyde (pKa: 12.05); compounds having a phenolic hydroxyl group, such 
as salkrylk: acid (pKa: 13.0), 34iydroxy-2-naphthok: add (pKa: 12.84), catechol (pKa: 12.6), gallk: add (pKa: 12.4), 
suffosalk:ylicadd (pKa: 11 .7), 3,4-dlhydroxysulfonicadd (pKa: 12.2),3,4-dihydroxybenzoicadd (pKa: 11 .94), 1,2,4-tri- 

40 hydroxybenzene (pKa: 11.82), hydroquinone (pKa: 11.56), pyrogallol (pKa: 11.34), o-cresol (pKa: 10.33), resorcinol 
(pKa: 11.27), p-cresol (pKa: 10.27) and m<cresol (pKa: 10.09); 

oximes such as 2-butanone oxime (pKa: 12.45), acetoxime (pKa: 12.42), 1 ,2-cycloheptanedione dioxime (pKa: 
12.3), 2-hydroxybenzaldoxime (pKa: 12.10), dimethylglyoxime (pKa: 11.9), ethanediamide dioxime (pKa: 11.37) and 
acetophenone oxime (pKa: 11.35); nucleic acid-related substances such as adenosine (pKa: 12.56), inosine (pKa: 

45 12.5), guanine (pKa: 12.3), cytosine (pKa: 12.2), hypoxanttiine (pKa: 12.1) and xanthine (pKa: 11 .9); and other weak 
acids such as diethytaminomethylphosphonic acid (pKa: 12.32), 1-amino-3,3,3-trifluorobenzo» add (pKa: 12.29), iso- 
propylidenediphosphonk: add (pKa: 12.10), 1,1-ethylldenediphosphonk: add (pKa: 11.54), 1-hydroxy-1,1-ethyliden- 
ediphosphonate (pKa: 11 .52), benzimidazole (pKa: 12.86), thiobenzamide (pKa: 12.8), pkx)nne thioamide (pKa: 12.55) 
and barbituric add (pKa: 12.5). 

50 [01 62] Among these weak acids, pretended are su If osalicylic add and salicylic acid. The base which is suitably used 
In combinatk)n with the weak add indudes sodium hydroxide, ammonium hydroxide, potassium hydroxide and lithium 
hydroxide. These alkali agents are used individually or in combination of two or more thereof. These various alkali 
agents are used by selecting the concentration and combination and thereby adjusting the pH to fail in the desired range. 
[01 63] If desired , the developer may contain various su rfactants and organ ic solvents so as to accelerate the devel- 

55 cpment end improve the dispersk)n of development scum or the Ink-recept'rvlty of image area on the printing plate. 
Preferred surfactant includ anionic, cationic, n nionb and amphot ric surfactants. 

[0164] Pref rred examples fth surfactant Indud n nionic surfactants such as polyoxyethyl n alkyl eth rs,poly- 
oxyethylene alkylphenyl ethers, polyoxyethylen polystyrylph nyl eth rs, polyoxyethyl ne-polyoxypropylene alkyl 



32 



EP 1246 012 A2 



eth rs» fatty acid partial est rs fgiyceroi, fatty acid partial esters fs rbitan, fatty acid partial st rs fp nta rythrit i, 
propyl n glycol mono-fatty acid st rs.fatty acid partial esters of sucrose, fatty acid partial esters of poly xyethylen 
sorbrtan, fatty acid partial esters f poly xyethyl n sorbtt I, fatty add sters of p lyethylene glycol, fatty acid partial 
esters of p lyglycerol, polyoxyethylated castor oil, fatty add partial est rsofp lyoxyethylen glycerol, fatty acid dieth- 
anoiamides, N.N-bis-2-hydroxyall(ylamlnes, poly xyethyl ne alkylamines, fatty acid est rs ftriethanolamin andtri- 
alkylamine oxides; 

anionic surfactants such as fatty acid salts, abletates, hydroxyaikanesulfbnates, alkanesulfonates, dialkylsulfo- 
sucdnates, straight-chained alkylbenzene sulfonates, branch edalkylbenzene sulfonates, aikytnaphthalene sulfonates, 
aikylphenoxypolyoxyethyiene propylsulfonates, polyoxyethylene alkylsulfophenyl ether salts, N-methyl-N-oleyltaurlne 
sodium salts, N-alkylsulfosuodnic add nrK>noamide disodlum salts, petroleum sulfonates, sulfurized beef tallow oil, 
sulfuric add ester salts of fatty add alkyi ester, alkylsulfuric add ester salts, sulfuric add ester salts of polyoxyethylene 
alkyi ether, sulfuric ester salts of fatty acid monoglyceride, sulfuric add ester salts of polyoxyethylene alkylphenyl ether, 
sulfuric add ester salts of polyoxyethylene styrylphenyl ether, alkylphosphorfc add ester salts, phosphoric add ester 
salts of polyoxyethylene alkyi ether, phosphonc acid ester salts of polyoxyethylene alkylphenyl ether, partially saponified 
products of styrenenmalelc add anhydride copolymer, partially saponified products of olefin-maleic add anhydride 
copolymer, 

and naphthalene sulfonate-fonrnalin condensates; catlonic surfactants such as alkylamine salts, quatemary am- 
monium salts (e.g., tetrabutylammonium bromide), polyoxyethylenealkyiamine salts and polyethylene polyamine de- 
rivatives; and amphoteric surfactants such as carboxybetaines, aminocart>oxytk: adds, sulfobetaines, aminosulfuric 
add esters and imkjazoline derivatives. In these surfactants, the "polyoxyethylene" can be read as polyoxyalkylene 
such as polyoxymettiylene, poiyoxypropylene and polyoxybutylehe. 

[0165] Among these surfactants, preferred are fluorine-based surfactants containing a perfluoroalkyl group within 
the molecule. Examples of this fluorine-based surfactant include anionic surfactants such as perftuoroal)^ carboxylate, 
perfluoroalkyl sulfonate and pert luoroalkylphosphoric add ester; amphoteric surfactants such as perf tuoroalkylbetaine; 
cationb surfactants such as perfluoroalkyltrimethylammonium salt; and nonionk: surfectants such as perfluoro- 
alkylamine oxide, perfluoroalkyl ethylene oxide adduct, oligomer containing a perfluoroalkyl group and a hydrophiic 
group, oligomer containing a perfluoroalkyl group and a lipophilic group, oligomer containing a perfluoroalkyl group, a 
hydrophilic group and a lipophilic group, and urethane containing a perfluoroalkyl group and a lipophilk: group. These 
surfactants can be used individually or in combination of two or more thereof. The surfactant is added to the developer 
in an amount of 0.001 to 1 0% by weight, preferably from 0.01 to 5% by weight 

[01 66] in the developer, various development stabilizers may be used. Preferred exannpies thereof indude polyeth- 
ylene glycol adducts of sugar ateohol, tetraalkylammonium salts (e.g., tetrabutylammonium hydroxide), phosphonium 
salts (e.g., tetrabutytphosphonium bromide) and iodonium salts (e.g., diphenyliodonium chtoride) described in JP-A- 
6-282079. Other examples include anion b or amphoteric surfactants described in JP-A-50-51324, water-soluble cat- 
lonb polymers described in JP-A-55-95946, water-soluble amphoteric polyelectrolytes descrik)ed in JPW-56-142528. 
[0167] Still other examples include aikylene gtycol-added organic t)oron compounds described in JP-A-59-84241 , 
water-soluble surfactants of polyoxyethylene-polyoxypropylene block polymer type descrik>ed in JP-A-60-111246, 
alkylenediamine compounds sut)stituted by polyoxyethylene-polyoxypropylene described in JP-A-60-1 29750, polyeth- 
ylene glycol having a weight average molecular we^ht of 300 or more described in JP-A-61 -21 5554, fluorine-containing 
surfactants having a cationk: group described in JP-A-63-175858, water-soluble ethylene oxide adducts obtained by 
adding 4 mol or more of ethylene oxide to an add or an akx>hol described in JP-A-2-39157, and water-soluble poly^ 
aikylene compounds. 

[0168] The developer may further contain an organk: solvent, If desired. The organic solvent is selected from those 
having a water solubility of about 10% by weight or less, preferably 5% by weight or less. Examples thereof Include 

1- phenylethanol, 2-phenylethanol, 3-phenyl-1-propanol, 4-phenyl-1-butanol, 4-phenyl-2-butanol, 2-phenyl-1-butanol, 

2- phenoxyethanol, 2-t>enzyioxyethanol, o-methoxyk)enzyi aknhoi, m-methoxybenzyl alcohol, p-methoxyt>enzyl akx>- 
hol, benzyl alcohol, cydohexanol, 2-methyk:ydohexanol, 3-methylcydohexanol, 4-methylcydohexanol, N-phenyleth- 
anoiamine and N-phenyldiethanolamine. 

[0169] The organic solvent content is from 0.1 to 5% by weight based on the total weight of the solutton used. The 
amount used thereof is closely related to the amount of surfactant. As the amount of the organk: solvent increases, 
the amount of the surfactant is preferably Increased, because If the organb solvent is used in a large amount with a . 
small amountof surfactant, the organic solvent cannot dissolve completely and accordingly, good developability cannot 
be ensured. 

[0170] The developer may further contain a reducing agent for the purpose of preventing scumming of the printing 
piaie. Tne reducing agent Is particularly effective in the development of a negative working photosensitive lithographk; 
printing plate containing a photosensitive diazonium salt compound. Pretend xamples ofthe rganicradudngag nt 
Indud ph nolk: compounds such as thi salicylic add, hydroquln n .met I, meth xyqulnon , resordn and 2-meth- 
ylresordn; and amine compounds such as phenylenediamlne and phenylhydrazin . Preferred examples, of the inor- 
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ganic reducing ag ntindud sodiumsatt, potassium salt, ammonium salt and th lik ofsutfurousacld,hydr g nsulfft , 
phosphorous acid, hydrog nphosphite, dihydrogenphosphit , thiosulfuric acid and dithionous acid. Of these reducing 
ag nts, sulfites are particularly effectiv in prev nting the scumming. Th reducing agent is pref rabiy used in an 
amount of 0.05 1 5% by weight based n the running develop r. 

5 [0171] Thedev i p rmayfurthercontainan rganiccait)oxylic add, pref rabiy an aliphatic r aromatic cart)Oxyiic 
add having from 6 to 20 carbon atoms. Specific examples of the aliphatic cart>oxylic acid indude caproic add, enanthyiic 
acid, caprylic add, tauric acid, myristic acid, palmitic add and stearic add. Among these, an ailcanoic add having from 
8 to 12 cart)on atoms Is preferred. The aliphatic carboxylic acid may be an unsaturated fatty add having a double bond 
in the carbon chain or may have a branched carbon chain. The aromatic carboxylic acid is a compound having a 

10 benzene, naphthalene or anthracene ring substituted with a carboxyl group. Specific examptes thereof indude o-chio- 
robenzoic acid, p-chlorobenzoic add, o-hydroxybenzoic add, p-hydroxybenzoic acid, o-aminobenzoic add, p-ami- 
nobenzoic add, 2,4-dihydroxybenzotc add, 2,5-dihydroxybenzoic acid, 2,6-dihydroxybenzoic acid, 2,3<dihydroxyben- 
zoic acid, 3,5-dihydroxybenzoic add, gallic add, 1-hydroxy-2-naphthoic add, 3-hydroxy-2-naphtholc add, 2-hydroxy- 
1 -naphthoic add, 1 -naphthoic add and 2-naphthoic add. Among these, hydroxynaphthoic add is particularly effective. 

15 [01 72] The aliphatic or aromatic carboxylic add Is preferably used In the form of a sodium, potassium or ammonium 
salt so as to improve the. water solubility. The organic carboxylic add content in the developer for use In the present 
invention is not particularty limited, but if the content Is less than 0.1% by weight, the effect cannot be satisfactorily 
brought out, whereas if it exceeds 10% by weight, not only the improvement cannot be elevated any more but also 
when other additives are used in combination, their dissolution may be inhbited. Accordingly, the amount added is 

20 preferably from 0.1 to 10% by weight, more preferably from 0.5 to 4% by weight, based on the running developer. 
[0173] The developer may further contain an antiseptic, a coloring agent, a thickener, a defoaming agent, a hard 
water softener and the like. Examples of the hard water softener include pdyphosphoric add and a sodium, potassium 
or ammonium salt thereof; amlnopolycarboxyl» adds such as ethylenediamlnetetraacetic add, diethylenetri- 
aminepentaacetic add, triethylenetetraminehexaacetic add, hydroxyethylethylenediaminetriacetb ackj, nitrilotriacetic 

^ add, 1,2-diamlnocyclohexanetetFaacetic add and 1,3-diamlno-2-propanoltetraacetic acid, and a sodium, potassium 
or ammonium salt thereof; and other hard water softeners such as aminotri(methyienephosphonic acid), ethylenedi- 
aminetetra(methylenephosphonic acid), diethylenetriaminepenta(methylenephosphonlc add), triethylenetetramlne- 
hexa(methylenephosphonic acid), hydroxyethylethylenediaminetri(methylenephosphonk: add) and 1 -hydroxyethane- 
1 ,1 -diphosphonb add, and a sodium, potassium or ammonium salt thereof. 

30 [0174] The optimum amount of the hard water softener varies depending on the chelating ability thereof and the 
hardness and anrwunt of hard water used, however, the amount used thereof is generally from 0.01 tp 5% by weight, 
preferably 0.01 to 0,5% by weight, based on the running developer' If the amount added is less than this range, the 
expected effect may not be satisfactorily attained, whereas if the amount added exceeds this range, adverse effects 
may arise, such as color slipping. The balance of the developer Is water. In view of transportation, it is advantageous 

3S to prepare the devek>per as a concentrated solution reduced in the water content than that on use and dilute the 
developer with water on use. If the case is so, the developer is suitably diluted to a concentration degree of causing 
neither separation nor predpltation of each component 

[0175] As the developer for a lithographk: printing plate using the photosensitive resin composition of the present 
invention, adevdoper described in JP-A-6-282079nrmy also be used. This developer conriprises an alk^^^ metal siiteate 

40 havl ng an SKV^a^ (M is an alkali metal) molar ratio of 0.5 to 2.0 and a water-soluble ethylene oxide adduct compound 
• obtained by adding 5 mol or more of ethylene oxkie to a sugar alcohol having 4 or more hydroxyl groups. The sugar 
ateohol Is a potyhydric alcohol corresponding to a sugar where the aldehyde group and the ketone group are reduced 
to a primary akx>hol group and a secondary alcohol group, respectivety. Spedfk: examples of the sugar alcohol include 
D,L-threitol, erythritol, D,L-arabitol, ribitol, xylitol, D,L-sorbltol, D,L-mannitoi, D,L-iditol, D,L-taIitol, dulcitol and allodul- 

45 dtol. Also, diglycerol, triglycerol, tetraglycerol, pentaglyceroi and hexaglycerol resulting from condensation of sugar 
alcohol may be used. The ak>ove-described water-soluble ethylene oxide adduct compound can be obtained by adding 
5 mol or more of ettiyiene oxide to one mole of sugar alcohol. If desired, the ettiylene oxide adduct compound may be 
block-copolymerized with propylene oxide within the allowable solubility range. These ethylene oxide adduct com- 
pounds may be used individually or in combination of two or more thereof. The amount of the water-soluble ethylene 

50 oxide adduct compound added Is suitably from 0.001 to 5% by weight, preferably from 0.001 to 2% by we^ht, based 
on the (running) develops. 

[0176] In order to accelerate development or improve the dispersion of development scum or the ink-receptivity of 
image area, this developer may furtiter contain various surfactants or organic solvents described above. 
[01 77] The PS plate developed with a developer having the above-described composition is then subjed^ to a post- 
55 treatment with washing water, a rinsing solution containing a surfactant or the like, and a finisher or protective gum 
solution mainly comprising gum arabb, a starohd rivative rth lik .Thepost4reatmentofth PSpiat ofth present 
invention may b p rfonned by variously combining thes treatm nts. 

[0178] R centiy, in the piatenmaking and printing industries, an automatic developing machine for PS plates is b ing 
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widely used forth purpose f rationalizati n and standardization of th plate-making operati n.Th automatic dev I- 
oping machin g n rally comprises a dev iopment part and a post-tr atment part, where a PS plat transportation 
unit, a tank for h using each processing solution and a spraying unit ar provided and whil h riz ntaily transporting 
an xpos d PS plat , ach processing solution is pump d up and sprayed through spray n zzles t p rfonm the.de- 
velopm ntandpost4r atm ntlnrecenty ars,ameth d ftransportlng and dipping a PS plat In a processing solution 
tank filled with a processing solution by means of submerged guide rolls, thereby perfomfiing the development process- 
ing, and a method of water-washing the PS plate after the development by feeding a small fixed amount of water to 
the plate surface and re-using the waste water as diluting water of the developer stock solution are also known. 
[01 79] In this automatic processing, the processing may also be perfomned while replenishing respective replenishers 
for the processing solutions in accordance with the processed amount, the operation time and the like. A disposable 
processing system of perf omrting the processing with substantially unused processing solutions may also be used. The 
lithographic printing plate obtained through such processing is mounted on an offset printing machine and used for the 
printing of a large number of sheets. 



IS 



Examples 



[0180] The present invention is described in greater detail betow by refening to Examples, however, the present 
invention should not be construed as being limited thereto. 

20 [Examples 1 to 6 and Comparative. Examples 1 and 2] 



2S 



30 



35 



[01 81 ] A 0.24 mm-thick aluminum plate (according to JIS A 1 050) was brush-grained with a rotary nylon bnjsh de- 
scribed below while feeding to the aluminum surface a water suspension of pumk:e stones having an average particle 
size of about 2. 1 |im. The first brush had a bristie length of 1 00 mm, a bristie diameter of 0.95 mm and a bristle density 
of 70 pldces/bm^, and the second brush had a bristie lengtti of 80 mm, a bristie diameter of 0.295 mm and a bristle 
density of 670 pleces/cm^. The brush rolls each was rotated at 250 rpm. Subsequently to the bmsh-graining, the 
aluminum plate was thoroughly rinsed with water, etched by dippi ng it in 1 0% sodium hydroxMe at 60*C for 25 seconds, 
washed with running water, rinsed by neutralization with 20% nitric add and washed with water. This aluminum plate 
was then subjected to an electrolytk: surface-roughening treatment using a sine-wave alternating electric current under 
the condition of 12.7 V with an anode-time electricity of 1 60 coulomb/dm^ in an aqueous 1 % nitric add solution. The 
surface roughness of the resulting plate was measured and found to be 0.79 |im (Ra indication). TTiereafter, the plate 
was dipped in an aqueous 1% sodium hydroxide solution at 40*^0 for 30 seconds, desmutted by immersing it In an 
aqueous 30% sulfuric add solution at 60^C f or 40 seconds, and then anodized in an aqueous 20% sulfuric add solution 
by passing a direct current at a cun'ent density of 2 A/dm^ such that the oxide film was formed to a weight of 1 .6 g/m^, 
whereby a substrate was prepared. 

[0182] On the surface of the thus-troated substrate, Undercoat Solutbn (A) having the folkywing composition was 
coated and dried at 80*C for 30 seconds. The coverage after drying was 1 0 mg/lm^. 



40 



so 



Undercoat Solution (A): 
[0183] 



^Alanine 


0.10 g 


Methanol 


40g 


Pure water 


60 g 



[0184] As such, Substrate (I) was manufactured. On this Substrate (I), a photosensitive solution (composition) shown 
in Tablel bek)wwascoatedto12ml/hi2 by rod coating and then dried at lOO^'C fori minute to obtain a positive woridng 
photosensitive lithographic printing plate precursor. The coated amount after the drying was 1 .15 g/m^. Furthermore, 
a matting layer was fomned thereon as described In JP-B-61 -28986 so as to shorten the vacuum contact time. 



Table 1 



55 



Esterification product of 1 ,2-diazonaphthoqulnone-5-sulfonyl chtoride and pyrogaltol-aoetone resin 
(described in Example 1 of U.S. Patent 3,635,709) 

Cresol-formaldehyd n v lak resin (mata and para rati :6:4,w ightav rag molecular w ight: 8,000) 
PhenohfonmakJ hyde resin (weight av rage molecular weight 15,000) 
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Table 1 (continued) 
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15 



Poty[N-(p-aminosulfonylph nyi)acrylamide-co-n-butyiacrylate-co-diethylen glycol m n methyl ether 
m thacrylat (m larrati ofmon m rslnth order: 40:40:20, av rag m lecularw Ight: 40,000, 
number average m lecular w ight: 20,000) 

p-n-Octylph n l-fomiald hyd resin (described in U.S. Pat nt 4,123,279) 
Naphthoqulnonediazlde-1 ,2-diazido-4-sulfonyl chloride 
Tetrahydrophthalic anhydride 
Pyrogallol 

4-[p44,N-Bis(ethoxycart)onylmethyOamlnophenyl]-2,6-bis(trichlorDmethyl)-S-triazine 

Dye obtained by changing the counter anion of Victoria Pure Blue BOH (produced by Hodogaya 

Chemical Co., Ltd.) to l-naphthalenesulfonic add 




[0185] Ruorine-based polymer (see Table 2) shown In Table 2 



MEK/1-m^oxy-2-propanol 15 g/10 g 



20 



25 
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Table 2 





Fluorine-Based Polymer 


Amount Added (solid content) 


Photosensitive Material 1 (Invention) 


P-1 


0.015 g 


Photosensitive Material 2 (Invention) 


P-5 


0.02 g 


Photosensitive Material 3 (Invention) 


P-10 


0.10 g 


Photosensitive Material 4 (Invention) 


P-1 5 


0.015 g 


Photosensitive Material 5 (Invention) 


P-20 


0.01 g 


Photosensitive Material 6 (Invention) 


P-25 


0.06 g 


Photosensitive Material 7 (invention) 


P-30 


0.02 g 


Photosensitive Material 8 (invention) 


P«35 


0.01 g 


Photosensitive Material 9 (invention) 


P-40 


0.03g 


Photosensitive Material R1 (Comparison) 


R-1 (having structure shown below) 


0.02 g 


Photosensitive Material R2 (Comparison) 


R-2 (having strudure shown below) 


0.02 g 


Photosensitive Material R3 (Comparison) 


not added 


none 



R-1 : 



^^O— CHaCHj— (CF^CF^) „F ^ O— (CgHgO) 

n=6, 8, 10, 12 



50 



Mw: 15,000 
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R-2 ; 

^^^0— CH2CH2*"N— 5 — (CFjCrj) 4F O— (C3H5O) 7H 

CH3CH2CH2 0 

Mw: 15,000 

[0186] 0.1 5 g of each fiuoiine-based polymer used in Examples and Comparative Examples was added to 1 00 g of 
Developer DN-3C (1 :3 water dilution) produced by Fuji Photo Film Co., Ltd. and the resulting solution which was stirred 
IS and then allowed to stand for 24 hours was observed. Samples where the fluorine-based polymer was dissolved and 
a unifomn solution was obtained were rated @ , samples where precipitates were slightly observed were rated Q 
samples where oil droplet-like precipitates were observed were rated A; and samples where precipitates were clearly 
observed were rated x . 

[01 87] Furthermore, the surface state on the coated surface of the image-forming layer of each photosensitive printing 
20 plate thus manufactured was observed with an ^e. The surface state was shown by the number of pinholes generated 
per 1 square meter. 

[01 88] The results obtained are shown in Table 3. 



Table 3 
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Photosensitive Material 


Solubility in Developer 


Surface State 


Example 1 


Photosensitive Material 1 


0 


5 pinholes or less 


Example 2 


Photosensitive Material 2 


0 


5 pinholes or less 


Example 3 


Photosensitive Mateiral 3 


0 


5 to 1 0 pinholes 


Example 4 


Photosensitive 
Photosensitive Material 4 


0 


5 pinholes or less 


Examples 


Photosensitive Material 5 


0 


5 pinholes or less 


Examples 


Photosensitive Material 6 


® 


5 pinholes or less 


Example 7 


Photosensitive Material 7 


® 


5 pinholes or less 5 pinholes 
or less 


Example 8 


Photosensitive Material 8 


® 


5 pinholes or less 


Example 9 


Photosensitive Material 9 


® 


5 pinholes or less 


Comparative Example 1 


Photosensitive Material R1 


X 


20 pinholes or more 


Comparative Example 2 


Photosensitive Material R2 


A 


10 pinholes or more 


Comparative Example 3 


Photosensitive Material R3 




mottled and uneven film 
throughout the surface 



[0189] As apparent from Table 3, the fluorine-based polymer according to the present invention exhibits excellent 
solubility and dispersibility in a developer and can provide a lithographic printing plate precursor having excellent uni- 
50 formity of the image^omrting layer. 

[Examples 1 0 to 1 4 and Comparative Examples 4 and 5] 

[0190] Photosensitive Materials 10 to 14, R4 and R5 as lltiiographic printing plate precursors were manufactured 
55 thoroughly in the same manner as in the manufacture of Photosensitive Material 1 except for changing the fluorine- 
based p lym r as shown in Tab! 4. 
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TabI 4 
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15 



20 





Fluorine-Based Ruorine-Bas d 
Polym r 


Amount Added (in t mns f solid 
cont nt) 


Photosensitiv Mat rial 10 
(Example) 


P-3 


0.02 g 


Photosensitive Material 11 
(Example) 


P-22 


0.03 g 


Photosensitive Material 12 
(Example) 


P-27 


0.04 g 


Photosensitive Material 13 
(Example) 


P-32 


0.015 g 


Photosensitive Material 14 
(Example) 


P-37 


0.02 g 


Photosensitive Material. R4 
(comparison) 


R-3 (having fonnula shown below) 


0.02 g 


Photosensitive Material R5 
(conrtparison) 


R-4 (having fonnula shown below) 


0.03 g 



R-3: 



CH^ 



O-^CHjCHj — (CF2CF2 ) — (C3H5O) 7CH3 



MW: 26,000 



40 



R-41 



— f CH2 CH-v ^5 



-O— CH2CH2 (CFjCFj) 5P ^ O (C2H4O) 20CH3 

O 

Nw: 37,000 
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[01 91 ] The thus-prepared photosensitive lithographic printing plate precursors were evaluated as follows. Each pho- 
tosensitive lithographic printing plate precursor was exposed by a metal halide lamp of 3 kW from a distance of 1 .5 m 
for 1 minute through an original having a solid part and a halftone dot part, and then developed at 30°C for 12 seconds 
in a PS processor 900 V manufactured by Fuji Photo Rim Co., Ltd. in which the developer shown below and FP2W 
(1 :1 ) as finisher produced by Fuji Photo Rim Co., Ltd. were charged, to manufacture lithographic printing plates. Sub- 
sequently, printing was practiced using a printer R201 manufactured by Rholand and an Ink GEOS-G(N) produced by 
Dainlppon Ink & Chemicals. Inc. and the inking property was detennined by counting the number of sheets until a 
suffteiently high ink density could be obtained on the image part at the initiation of printing. As the numerical value is 
smaller, the lithographk: printing plate is better. Furthermore, the printing was perfomned untP thinning started to occur 
in the solid part of the printed matter, and the press life was evaluated by detemiining the number of sheets printed 
until the first occun^ence of thinning. As the numb r of sheets printed Is larger, th lithographk: printing plat is more 
xcell nt separat ly, 1 m^ of each lithographk; printing plate precurs r was thoroughly exposed and dev t ped with 
100 ml of a develop r and the generation of sludg inth develop r after the processing was observed. Th results 
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are shown in TabI 5. 



(Dev 1 p rC mposition) 


Purewat r 


90%byw tght 


D-Sorbit 1 


6% by weight 


KOH 


2.5%bywe^ht 



Tables 



15 





Photosensitive 
Material 


Inking, number of 
sheets 


Press Life, nurr^er 
of of sheets 


Generation of 
Sludge Sludge 


Example 10 


Photosensitive 
Material 10 


16 


140.000 


none 


Example 11 


photosensitive 


13 


160,000 


none 


Example 12 


Photosensitive 
Material 12 


11 


180,000 


none 


ExamplelS 


Photosensitive 
Material 13 


12 


190,000 


none 


Example 14 


Photosensitive 
Material 14 


14 


170.000 


none 


Comparative 
Example 4 


Photosensitive 
Material R4 


25 


120.000 


generated and 
impracticable 


Comparative 
Examples 


Photosensitive 
Material R5 


30 


100,000 


generated and 
impracticable 



[0192] As seen from Table 5, the lithographic printing plate precursor of the present invention gives a lithographic 
printing plate satisfied in all of the inldng, press life and generation of sludge. This reveals that by virtue of the selected 
fluorine monomer having a specific structure {C^f^j) and the selected copolymerization monomer having a specific 
structure, the lithographic printing plate precursor of the present invention is holding excellent solubility and dispersibiiity 
In a developer while exerting high inldng property and high impression capacity. 



[Examples 1 5 to 1 7 and Comparative Example 6] 

[0193] Photosensitive Materials 15 to 1 7. and R5 as lithographic printing piate precursors were prepared thoroughly 
in the same manner as Photosensitive Material 1 except for changing the fluorine-based polymer as shown In Table 6. 



Table 6 
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Fluorine-Based Polymer 


Amount Added (in temis of solid 
contenQ 


Photosensitive Material 15 
(Invention) 


P-7 


0.015 g 


Photosensitive Material 16 
(Invention) 


P-23 


0.05 g 


Photosensitive Material 17 
(Invention) 


P-33 


0.1 9 


Photosensitive Material R6 
(Comparison) 


R-5 (having structure shown below) 


0.1 g 
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-t-CH^— CH^^ H-CH^— CH^ 

O— CHaCHj— (CP2CF2) sF ^^^O— (C2H4O) 7CH3 

-fCHj— CHfjs- -eCHg— CH|-i5- -fCH^— CH^ 

>-0-{C3H^0) 13CH3 ^0-CjeH33 >-0-CH3 

0 0 o 

Mw: 22,000 

[01 94] The thus-prepared photosensitive Irthographic printing plate precursors were evaluated as follows. Each pho- 
tosensitive lithographic printing plate precursor was exposed by a metal halide lamp of 3 kW from a distance of 1 m 
for 1 minute through a step wedge (difference in density between steps: 0.15) manufactured by Fuji Photo Rim Co., 
Ltd. and then developed with an aqueous solution having an S\OJKfi molar ratio of 1 .16 and an Si02 concentration 

20 of 1 .4% at 30^*0 for 1 2 seconds using PS Processor 900V manufactured by Fuji Photo Rim Co., Ltd., and the sensitivity 
was repressed by the dear step number. As the step number is higher, the sensitivity is higher. The gradation is 
expressed by the difference between the dear step number and the solid step number of the sample evaluated above 
on the sensitivity. As the obtained value is higher, the contrast is higher. Separately, exposure and development were 
perfomned in the same manner as in the evaluation of sensitivity above except that solutions having a piH reduced or 

25 increased by 0.2 based on the above-described developer were used, and the development latitude was evaluated by 
expressing the change in the solid step number depending on the pH. As the obtained value is smaller, the development 
latitude is broader. The results are shown in Table 7. 



Table 7 
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Photosensitive Material 


Senslthdty 


Gradation 


Development Latitude 


Example 


Photosensitive 15 Material 15 


6.0 


5.5 


6 


Example 16 


Photosensitive Material 16 


6.25 


4.5 


5 


Example 17 


Photosensitive Material 17 


6.25 


4.5 


• 5 


Comparative Example 6 


Photosensitive Material R6 


5.75 


6.5 


7. 



[01 95] As apparent from Table 7, in Examples 1 5 to 1 7, high contrast and good development latitude are exhibited 
without redudng the sensitivity. 

40 

[Example 18] 

[01 96] A 0.30 mm-thick aluminum plate formed of a construction material is was subjected to graining of the surface 
using a No. 8 nylon brush and a water suspension of 800-mesh pumice stones and then thoroughly washed with water. 

^ Sut)sequentiy, the aluminum plate was etched Isy dipping it in 1 0% sodium hydroxide at 70*'C for 60 seconds, washed 
with mnning water, rinsed by neutralization with 20% HHO^ and washed with water. This aluminum plate was then 
subjected to an electrolytic surface-roughening treatment using a sine-wave altemating electric cunBnt under the con- 
dition of 1 2.7 V with an anode4ime electricity of 300 coulomb/dm^ in an aqueous 1% nitric add solution. The surface 
roughness of the resulting plate was measured and found to be 0.45 |mi (Ra indication) . Thereafter, the plate was 

^ desmutted by immersing It In an aqueous 30% H2SO4 solution at 55''C for 2 minutes, and then anodized in an aqueous 
20% I-I2SO4 solution for 50 seconds at a cunrent density of 5 A/dm^ by disposing an anode ori the grained surface, as 
a result, the thickness was 2.7 g/hn^. 

[0197] The resulting plate was further immersed in an aqueous solutbn containing 2.5% by weight of No. 3 sodium 
silicate (SiOg: 28-30%, NagO: 9-10%, Fe: 0.02% or less) and having a pH of 1 1 .2 at 70<'C for 13 seconds, followed by 
^ washing with water. At this time, the silicate amount was 1 0 mg/rri^. In this measurement, the Si element anrwunt was 
det nmined by flu rescent X^ray analysis. Th ' reaft r, a llquM composition (sol solution) of S6 process was prepared 
byth folbwing procedure, in a beaker, th compon ntsshownbel ww reweighedandstirreda[t2S**Cfor20minutes. 
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Si(OC2H5)4 


38 g 


3-Methacryloxypropyltrimethoxysilan 


13 g 


Aqueous 85% phosphoric acid solution 


12 g 


Ion xchanged water 


15 g 


Methanol 


100 g 



[01 98] The prepared solution was transfen^ed to a three-nedc f lasic and after fixing a reflux condenser, the three-neck 
flask was dipped In an oil bath at room temperature. While stlning the contents of the three-neck flask t>y a magnetk: 
stinger, the temperature was elevated to SO^'C over 30 minutes. The solution was further reacted for 1 hour while keeping 
the bath temperature at SO^C to obtain a liquid composition (sol solution). The obtained sol solution was diluted with 
methanol/ethylene glycol (20/1 by weight) to 0.5% by weight, coated on a substrate by a wheeler and then dried at 
lOO^C for 1 minute. At this time, the coated amount was 4 mg/m^. In the measurement of this coated amount, the SI 
element amount was detemiined by the fluorescent X-ray analysis and the value obtained was used as the coated 
amount. On the thus-treated aluminum piate» IHigh-Sensltivity Potymerizable Composition 1 having a composition 
shpwn below was coated to a dry coated weight of 1 .5 g/m^ and dried at 1 00**C for 1 minute to form an image-fomning 
layer. 



[Photopolymerlzable Couqposition 1] 

Tetramethylolmethane tetraacrylate 1.5 g 

Linear organic high molecular 2.0 g 

polymer (Bl): 

allyl methacrylate/methacrylic 
acid copolymer (copolymerization 
molar ratio: 80/20, weight 
average molecular weight: 
45,000) 
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Sensitizer (CI) 




(W THF 479 rmr &=6-9xl0*) 
Fhotopol^erizatioQ Initiator (Dl) 




IRGACUHE 907 CEl) (produced by Ciba- 
Geigy) 

Fluorine-based Polymer (P-8) 
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e-Phthalocyanlne/ (Bl) dispersion 



0.2 g 



Methyl ethyl ketone 



9.0 g 



Propylene glycol nionomethyl ether 
acetate 



7.5 g 



Toluene 



11.0 g 



[0199] On the thus-formed image-forming layer, an aqueous solution containing 3% by weight of polyvinyl alcohol 
(saponification degree: 98 mol%/ polymerization degree: 500) was coated as an oxygen-shielding protective layer to 
a dry coated weight of 2.5 g/hn^, and then dried at 120*c for 3 minutes to obtain a photopolymerizable lithographic 
printing plate precursor. The image-forming layer had good layer unifonmity. On the other hand, when the fluorine- 
based polymer (P-8) was excluded from the above-described image-fomning layer composition, the layer was mottled 
and uneven. (Comparative Example 7) Furthemriore, a comparative photosensitive solution was prepared thoroughly 
in the same manner except for changing P-8 to R-1 . As a result, in the system where R-1 was added, 1 0 pinholes or 
more were generated per 1 square meter on the imagefomiing layer film, though the generation of bubbles was reduced 
in the system where P-8 was added. (Comparative Example 8) 

[0200] The obtained plate was exposed under the conditions of 4,000 dpi and 175 lines/Inch in 1% steps from 1 to 
99% for respective two portions using XLP4000 (Ar laser 75 mW, 488 nm) manufactured by Optonlcs. Thereafter, the 
plate was subjected to after-heat-treatment by exposing it to 1 2Xy*C for 20 seconds. 

[0201] The development was perfomrted by immersing the plate in the following developer at 25^0 for 30 seconds. 



[0202] Thereafter, the plate su rface was treated with a GU-7 (produced by Fuji Photo Film Co. , Ltd.) gumming solution 
2-fold diluted with water. The quantity of plate surface energy necessary for reproducing 1% under the conditions of 
4,000 dpi and 175 lines/inch was detemiined as the sensitivity of the sample and found to be 0.2 mJ, revealing that 
the sensitivity was sufficlentiy high for the practical use. The halftone dot quality with this exposure amount was also 
good and unnecessary fogging or flare was not observed. A press life test was performed using a printer SORKZ 
manufactured by IHeidelberg Inc. and an ink Kraft G(N) produced by Dalnippon Ink & Chemicals, Inc., as a result, 
1 80,000 sheets or more of good printed matters could be obtained. 

[0203] The obtained photosensitive material was stored at 60*^0 for 3 days and then similarly exposed, devetoped 
and subjected to printing. Thereafter, aging stability was evaluated with an eye, as a result, the press life, scumming 
property and Image quality all were good and not changed from those of the photosensitive material immediately after 
the coating. 

[0204] The heat-crossiinking lithographk: printing plate precursor is described below by referring to Examples. 



(Devetoper) 



1 K Potassium silicate 
Potassium hydroxide 
Water 



30 g 
15 g 
1,000 g 
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5 

KZ-1 




<Purchase of Binder Polymer [BP-1]> 

30 [0206] Marca Linker M S-4P (trade name) (poly(p-hydroxystyrene)) produced by Mamzene Seldyu Kagaioi Co., Ltd. 
was purchased and designated as [BP-I]. 

[Example 19] 

35 [0207] A 0.30 mm-thick aluminum plate (constructk>n material 1050) was degreased by the washing with trichio- 
roethylene and then, this surface was grained using a nyion bmsh and a water suspension of 400-mesh pumk» stones 
and then thoroughly washed with water. The resulting plate was etched by Immersing it in an aqueous 25% sodium 
hydroxide solution at 45°C for 9 seconds and after washing with water, further Immersed in 2% IHNO3 for 20 seconds, 
followed by washing with water. At this time, the etched amount of the grained surface was about 3 g/m^. On this plate, 

40 an anodic oxide film was provided by passing a direct current of 3 g/^ at a current deristty of 1 5 A/dm^ in an electrolytto 
solution of 7% H2SO4, and then the plate was washed with water and dried. On the resulting aluminum plate, an 
undercoat solution shown below was coated and dried at 80"G for 30 seconds. The dry coverage was 10 mg/m?.' 



Undercoat Solution 


^Alanine 


0,1 g 


Phenylphosphonic add 


0.05 g 


Methanol 


40g 


Pure water 


60 g 



50 

[0208] Then, Solution [G] shown below was prepared, coated on the undercoated aluminum plate and then dried at 
1 00*^0 for 1 minute to obtain a negative lithographic printing plate precursor. The coated surface was uniform and good. 
The dry coverage was 1 .5 gfrr^. 



55 


Solution [6] 




Flu rine-basedP lym r(P-17) 


0.05 g 




AcidG n rator[SH-1] 


0.3 g 
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(continued) 





Solution [G] 




CrosslinkingAg nt[KZ-1] 


0.5 9 


5 


Bind rPolym r[BP-1l 


1.5 g 




Infrared Absorbent [IK-1] 


0.07 g 




AlZEN SPILON BLUE C-RH (produced by Hodogaya Chemical Co., Ud.) 


0.035 g 




Methyl ethyl ketone 


12 g 


10 


Methyl alcohol 


lOg 


1 -Methoxy-2-propanol 


8g 



[0209] The structures of Acid Generator [SH-1] and Infrared Absort>ent [IK-1] used are shown below. 



15 



(SH-1) 



PCHi 



20 



25 





(IK-1) 



OCH3 



30 



35 



40 




45 



50 



[0210] The surface of the thus-obtained negative lithographic printing plate precursor was touched with a hand and 
thereafter, scan-exposed by a semiconductor laser of emitting an infrared ray at a wavelength of approximately from 
820 to 850 nm. After the exposure, the plate was heat-treated at 11 0°C for 30 seconds using a panel heater and then 
developed with a developer DP-4 (1 :8 water dilution) produced by Fuji Photo Rim Co., Ltd. After the Image formation, 
the portion touched by a hand was examined with an eye whetherthe image was slipped or not, as a result, gerieration 
of image slipping was not observed. 

[0211] Separately, 1 m^ of the lithographic printing plate precursor was exposed throughout the surface and then 
processed with 100 mi of a developer. After the processing, whether sludge was generated In the developer was 
observed. As a result, the generation of sludge was not observed and good soliibility in a developer was verified. 



[Comparative Example 9] 

ss [G21 2] A solution was prepared In the same manner as In Example 1 9 except for not using the fluorine-based polymer 
P-17inth solution [G] used in Exampl 19.Th btained s lution was coated nth undercoated aluminum plate 
used in Example 1 9 and dried at 1 0O^C for 1 minute to obtain a negative lithographic printing plate mat rial. The coated 
surface was motti d and uneven. On this lithographic printing plat precurs r, an imag was formed by th same 
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peration as in ExampI 19. ^er th image formation, th portion touched by a hand was examin d with an eye 
whether or not the image was slipped, as a result, generation of a distinctive image slipping was observed. 

[Comparative ExampI 10] 

5 

[021 3] A solution was prepared in the same manner as In Example 1 9 except for using fluorine-based polymer R-2 
In place of P-1 7 In the solution [G] used in Example 1 9. The obtained solution was coated oh the undercoated aluminum 
plate used in Example 19 and dried at 100°C for 1 minute to obtain a negative lithographic printing plate material. On 
this lithographic printing plate precursor, an image was fomried by the same operation as in Example 19. After the 
10 image formation, the portion touched tiy a hand was examined with an eye whether or not the innage was slipped, as 
a result, generation of Image slipping was obsen^ed. 

[0214] Separatety, 1 m^ of the lithographic printing plate precursor was exposed throughout the surface and then 
processed with 100 ml of a developer. After the processing, whether sludge was generated in the developer was 
observed. As a result, generation of sludge was distinctiveiy obsenred and the solubility and dispersibility in a developer 
IS was revealed poor. 

[0215] The thenrnal positive lithographic printing plate precursor is described below by refening to Examples. 
[Preparation of Copolynner 1] 

20 [0216] Into a 20 ml-volume three-neck flask with a stirrer, a condenser and a dropping funnel, 4.61 g (0.01 92 mol) 
of N-(p-aminosulfonylphenyl)methacry!amkle, 2.94 g (0.0258 mol) of ethyl methacrylate, 0.80 g (0.015 mol) of acrylo- 
nitrile and 20 g of N.N-dimethyfacetamide were charged and while heating at 65''C in a hot water bath, the mixture 
was stirred. To this mixture, 0.15 g of "V-65" (produced by Wako Pure Chemical Industries, Ltd.) was added and while 
keeping at SS^C, the mixture was stinBd for 2 hours in a nitrogen stream. To this reaction mixture, a mixture containing 

25 4.61 g of N-(p-aminosulfonylphenyl)methacrylamide, 2.94 g of ethyl methacrylate, 0.80 g of acrylonitrile, N,N-dImeth- 
yiacetamide and 0.15 g of "V-65" was further added dropwise through the dropping funnel over 2 hours. 
[021 7] After the completion of dropwise addition, the obtained mixture was further stinred at 65**C for 2 hours. After 
the completion of reaction, 40 g of methanol was added to the mixture and cooled and the obtained mixture was charged 
into 2 liter of water while stirring the water. After stining the mixture for 30 minutes, the precipitate was taken out by 

30 filtration and dried to obtain 1 5 g of a white solid. The weight average molecular weight (polystyrene standard) of this 
specific Copolynner 1 was measured by gel permeation chromatography and found to be 531000. 

[Manufacture of Substrate] 

35 [0218] A 0.3 mnn-thkHc aluminum plate (construction material 1 050) was degreased by the washing with trichloroeth- 
ylene and then, this surface was grained using a nylon brush and a water 8uspensk>n of 400-mesh pumk» stones, 
followed by thorough washing with water. The resulting plate was etched by immersing it in an aqueous 25% sodium 
hydroxide solution at 45''C for 9 seconds and after washing with water, further immersed in 20% nitric acid for 20 
seconds, followed by washing with water. At this time, the etched amount of the grained surface was about 3 g/m^. On 

40 this plate, an anodk; oxkle film was provided tiy passing a direct cunrent of 3 gAn^ at a current density of 15 A/dm^ in 
an eiectrolytic solution of 7% sulfuric add, and then the plate was washed with water and dried. On the resulting 
aluminum plate, an undercoat solution shown bekiw was coated and dried at 90*0 for 1 minute. The dry coated amount 
of the coating was 1 0 mg/hn^. 



Undercoat Solution 


P-Alanlne 


0.5 g 


Methanol 


95g 


Water 


5g 



50 

[021 9] After further treating the plate with an aqueous 2.5% by weight sodium silicate solution at 30''C for 1 0 seconds, 
an undercoat solution shown below was coated thereon and the coating was dried at SO^'C for 15 seconds to obtain a 
substrate. The dry coverage of the coating was 15 mg/m^. 



Undercoat Solution 


Compound sh wnb 1 w 
Methanol 


0.3 g 
100 g 
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(continued) 



Und rcoat Solution 
Water | 



10 



15 




COOH 

molecular weight: 28/000 

20 

[Example 20] 



[0220] Photosensitive Solution 1 shown below was prepared. On the substrate obtained above, Photosensitive So- 
lution 1 was coated to a coated amount of 1 .8 g/hi^. As a result, a lithographte printing plate precursor having excellent 
coated surface state of the image-fomntng layer was obtained. 



Photosensitive Solution 1 


Fluorine-based Polymer P-26 


0.02 g 


Copolymer 1 shown above 


0.75 g 


m,p-Cresol novolak (m,p ratio: 6/4, weight average molecular weight 3,500, containing 0.5% by weight 


0.25 g 


of unreacted cresol) 




p-Toluenesulfonic acid 


0.003 g 


Tetrahydrophthaltc acid anhydride 


0.03 g 


Dye obtained by changing the counter anion of Victoria Pure Blue BOH to 1 -naphthalenesulfonic acid 


0.015 g 


Y-Butyl lactone 


lOg 


Methyl ethyl ketone 


lOg 


1 -Methoxy-2-propanol 


ig 



40 

[0221] The obtained iithographk: printing plate precursor was evaluated on the development stability against extemal 
scratches by the following method. The photosensitive surface of the lithographte printing plate precursor was scratched 
using a continuous load-type scratch strength tester "Model SB62" (manufactured by Shinto Scientific Co., Ltd.) in 
such a manner that a fitter paper 'No. 5C" (produced by Advantec Toyo Co.) was attached to a 1 cm-square planar 

45 portion of a scratching jig whteh came to abut the printing plate, a load of 1 00 g was placed thereon and the plate was 
scratched at a speed of 6 cm^second. Subsequently, the plate was exposed to a 5% halftone image using a semkx)n- 
ductor layer having an output of 500 mW, a wavelength of 830 nm and a beam size of 1 7 |im (1/e^, at a main scanning 
speed of 5 nVsec and then developed with a developer "DP-4" (1:8) produced by Fuji Photo Film Co., Ltd. for 30 
seconds. The obtained Image formed good halftone dots and the image part at the scratched portion was not dissolved 

30 at ail. From this, the lithographk: printing plate of the present inventton was verified to have high devetopment stability 
against extemal scratches. 

[0222] Furthennore, the photosensitive solution undenvent less generation of but)ble8 and the coated surface state 
was good by having 5 pinholes or less per 1 square meter. 

[0223] Separately, 1 m^ of the lithographic printing plate precursor was exposed throughout the surface and then 
ss processed with 100 ml of a developer. After the processing, whether sludge was generated in the developer was 
observed. As a result, the g n rati n of sludge was not bserved and good solubility in a dev ioper was verified. 
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[C mparativ ExampI 11] 

[0224] A Irthographic printing plat precurs r was btained in th same manner as in ExampI 20 xcept for n t 
usingth fluorine-based polymer. The coated surface was m tttedandunev n. This lithographic printing plat precursor 
5 was evaluated on th dev lopm nt stability against xt mal scratches In the sam manner as in ExampI 20. In th 
scratched portion, the unexposed halftone area which had to originally have an image was removed by the dev I p- 
ment. 

[Comparative Example 12] 

10 

[0225] A lithographic printing plate precursor was obtained in the same manner as in Example20 exceptforchanging 
the fluorine-based polymer to R-3. 15 Pinholes or more were observed per 1 square meter and thus, the surface state 
was bad. This lithographic printing plate precursor was evaluated on the development stability against external scratch- 
es in the same manner as in Example 20. In the scratched portion, the unexposed halftone area which had to originally 
IS have an ^age was removed by the development 

[0226] Separately, 1 m^ of the lithographic printing plate pracursor was exposed throughout the surface and then 
processed with 100 ml of a developer. After the processing, whether sludge was generated in the developer was 
observed. As a result, generation of sludge was distinctively observed and the solubility and disjaersibiiity in a developer 
were verified poor.. 

^ [0227] it is seen from the results of Example 20 and Comparative Examples 11 and 12 that by the addition of the 
specific fluorine-based polymer, the photosensitive solution gives good surface state and the image-fonnlng layer be- 
fore development is improved in the stability against external scratches and furthemnore, exhibits excellent solubirity 
and dispersibility in a developer without causing generation of sludge. 

[0228] The thermal positive lithographic printing plate precursor of radical polymerization system is described below 
25 by referring to Examples. 

[Preparation of Support] 

[0229] A molten alloy according to JIS A 1050 containing 99.5% or more of aluminum, 0.30% of Fe, 0.10% of iSi, 

30 0.02% of Ti and 0.013% of Cu was purified and then cast. In the purifying treatment, a degassing treatment and a 
treatment with a ceramic tube filter were perf onmed so as to remove unnecessary gases such as hydrogen in the molten 
alloy. The casting was performed kiy the DC casting method. The solidified ingot having a plate thickness of 500 nm 
was scalped In 10 nm from the surface to prepare an aluminum rolled plate. By controlling the roughness of the roll 
for rolling, the center line average surface roughness (Ra) after cold rolling was adjusted to 0.2 |im. Thereafter, the 

35 planarity was improved by applying a tension lever. 

[0230] The plate was then surface-treated to prepare a lithographic printing plate support. 
[0231 ] Rrst, the rolling oil on the aluminum surface was removed by a degreaslng treatment with an aqueous 1 0% 
sodium aluminate solution at 50*'C for 30 seconds and then subjected to removal of smuts by neutralization in an 
aqueous 30% sulfuric add solution at 50^C for 30 seconds. 

40 [0232] Thereafter, in order to have good adhesion between the support and the image-forming layer and at the same 
time, to impart water retentivity to the non-image area, atreatment f or roughening the support surface, so-called gaining 
was perfonned. While keeping an aqueous solution containing 1% nitric add and 0.5% aluminum nitrate at 45**C, an 
aluminum web was flown through the aqueous solution and on the way, electrically grained by passing a sine-wave 
alternating cunrent from an indirect power feed ceil at a cunrent density of 20 A/dm^ and a duty ratio of 1 :1 and theretyy 

45 supplying an anode-side electricity of 240 C/dm^. Thereafter, the support was etched with an aqueous 10% sodium 
aluminate solution at 50''C for 30 seconds and then desmutted by neutrartzation in an aqueous 30% sulfuric add 
solution at 50"C for 30 seconds. 

[0233] Furthermore, in order to elevate the resistance against abrasion and chemcais and improve the water reten- 
tivity, an oxide film was f onmed on the support by anodization. More specificaily, the aluminum web was passed through 
so an electrolytic solution using an aqueous 20% sulfuric acid solution at SS^'C as the electrolyte and on the way, electro- 
lyzed by feeding a direct cunrent of 1 4 A/dm? from the indirect power feed cell to form an anodic oxide film of 2.5 g/hn2. 

"Undercoating" 

55 [0234] On this aluminum support, an undercoat soluuon shown below was coated by a wire bar to a dry coverage 
sotid content f 5 mg/hi^ and dried at 90°C f r 30 seconds using a hot air-typ dryer. 
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<Undercx>at Solution> 


2-Aminoethylphosphonic add 


0.1 g 


Ph nyfphosph nicacid 


0.1 g 


Methanol 


75g 


Water 


25g 



[Example 21] 

10 

[0235] On the thus-undercoated support, a coating solution for an Image-fonning layer shown below was coated by 
a wire bar and dried at 1 1 S^'C for 45 seconds using a hot air-type dryer to obtain a negative lithographic printing plate 
precursor The coated surface had excellent uniformity The coated amount was 1 .3 gfrr^. 



15 


<Coating Solution for Image-Forming Layer> 




Light-heat converting agent (Cyanine DyeTN-1) 


0.10 g 




Heat radical generator (Sulfonium Salt Compound TN-2) 


0.30 g 




Additlon-polymerizable unsaturated compound (dipentaerythritol hexaacrylate) 


1.00 g 


20 


Alkali-soluble binder polymer (a copolymer of allyl methacrylate and methacrylic add, the 


1.2 g 




copolynnerization molar ratio: 83:17, we^t average molecular weight; 125,000) 






Coloring agent (naphthalene sulfonate of Victoria Pure Blue) 


0.04 g 




Fluorine-based Polymer (P-34) 


0.005 g 




Methyl ethyl ketone 


10.0g 


25 


1 -Methoxy-2-propanol 


8.0 g 



Structure of Cyanine Dye TM-1; 

30 



35 



40 




45 



50 
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Structure of Sulfonium Salt Compound TN-2: 




[0236] The otilained negative lithographic printing plate precursor was exposed to a 50% halftone image using a 
Trendsetter 3244VFS manufactured by Creo Co., Ud., where a water cooling-type 40 W infrared semiconductor laser 
was mounted. The conditions in the exposure were such that the output was 9 W, the revolution number of outer surface 
drum was 21 0 rpm, the one-side energy was 1 00 mJ/!cm? and the resolution was 2,400 dpi. 
[02371 TYte exposed lithographic printing plate precursorwas then developed using an automatic developing machine 
Stablon 900 N manufactured by Fuji Photo Rim Co., Ltd. The developer and the replenisher used each had the following 
composition, the developing bath temperature was 30**C and the finisher used was a 1 :1 water diluted solution (pH: 
10.8) of FN-6 produced by Fuji Photo Rim Co., Ltd. A unifomn and good halftone image could be obtained. Using the 
obtained lithographic printing plate, printing was perfonned in a printing machine Heidel SOR-M manufactured by 
Heidelberg Inc., as a result, 11 0,000 sheets or more of printed matters could be obtained. 



<Developer> 


Potassium carbonate 


lOg 


Sodium dibutylnaphthalnesulfonate 


log 


Ethylene glycol mononaphthyl ether 


20 g 


Sodium sulfite 


3g 


Potassium hydroxyethane-diphosphonate 


2g 


Silicone SA730 (a surfactant produced by Toshiba Silicone) 


0.1 g 


Water 


954.9 g 



<Replenisher> 


Sodium cart>onate monohydrate 


13 g 


Sodium salt of ethylene glycol mononaphthyl ether monosulfate 


log 


Ethylene glycol monododecyl ether 


20g 


Sodium sulflte 


3g 


Tetrasodium ethylenediaminetetra-acetate ■ 


ig 


Water 


953g 



[0238] Furthermore, the photosensitive solution of this Example undenwent less generation of bubbles, spent 5 min- 
utes or less until the bubbles disappeared, and gave good surface state (5 pinholes or less per 1 square meter), 
[0239] Separately, 1 m^ of the lithographic printing plate precursor was exposed throughout the surface and then 
processed with 100 ml of a developer. After the processing, whether sludge was generated in the developer was 
observed. As a result, the generation of sludge was not observed and good solubility in a developer was verified. 

(Comparative Example 1 3) 

[0240] A lithographic printing plate precursor was manufactured thoroughly in the same manner as in ExampI 21 
xcept for removing the f luorine-t>ased polymer from the photos nsitiv solution prepared above. The image-forming 
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lay r had insufficient uniformity. Furth rnior , xposure and development were p rfomn dinth sam mann rasin 
Example 21 , as a result, a scratch was g nerated in the halftone Image area. 

(Comparativ Example 14) 

5 

[0241] A lithographic printing plate precursor was manufactured thoroughly in the same manner as in Example 21 
except for changing the fluorine-based polynrier in the photosensitive solution prepared above to R-4. The bubbling 
property was high and 30 minutes or more was necessary until the bubbles disappeared, revealing poor produc^on 
aptitude. The image-forming layer was insufficient in the unifonfnity. Furthermore, exposure and development were 
10 performed In the same manner as In Example 21 , as a result, a scratch was generated in the halftone image area. 
[0242] Separately, 1 m^ of the lithographic printing plate precursor was exposed throughout the surface and then 
processed with 100 ml of a developer. After the processing, whether sludge was generated in the developer was 
observed. As a result, the generation of sludge was distinctively observed and the solubility and dispersbility In a 
developer were verified poor. 

f5 [0243] It is seen from the results In Example 21 and Comparative Examples 1 3 and 1 4 that by the use of the fluorine- 
based polymer of the present invention, a themnal negative lithographb printing plate having a unifomi surface state 
and improved in the developer resistance of the image area can be obtained and furthemnore, excellent solubility and 
dispersaaiiity in a developer and no generation of sludge are veriTied. 

20 [Examples 22 and 23] 

[Preparation of aluminum sut>strate] 

[0244] A 0.24 mm-thiclc aluminum plate according to JIS1 050 was subjected to a pretreatment, a suri^ace-roughening 
25 treatment, a hydrophllic film-forming treatment and If desired, an after-treatment In this order to manufacture an alu- 
minum substrate for use in a lithographic printing plate precursor. 

<surface-Roughening Treatment> 

30. [0245] The aluminum plate surface was surface-roughened using a nylon brush having a bristle diameter of 0.72 
mm and a bristle length of 80 mm and a water suspension of pumice stones having an average particle size of about 
15 to 35 ^m and then thorough washed with water. Thereafter, the aluminum plate was etched by dipping it in an 
aqueous 1 0% sodium hydroxide solution at 70^*0 for 30 seconds, washed with running water, rinsed by neutralization 
with an aqueous 20% nitric acid solution and then washed with water. The thus mechanically surface-roughened alu- 

35 minum plate was further subjected to the following electrochemical surfaceHX)ughening treatment. 

[0246] In an aqueous hydrochloric acid solution prepared by adding aluminum chloride to hydrochloric acid such that 
the hydrochloric add concentration was 7.5 g/iiter and the aluminum ion concentration was 5 g/liter, the aluminum plate 
mechanically surface-roughened above was subjected to an a.c. electrolysis at a liquid temperature of SS^'C by applying 
an altemating cun^nt using a radial ceil. The alternating current used was a sine wave generated by adjusting the 

40 current and voltage of a commercial current at a frequency of 60 Hz using an induction voltage regulator and a trans- 
fonmer. The total quantity of electricity when the aluminum plate was serving as the anode was 50 C/dm2 and the Qc/ 
Qa in one cyde of the alternating current was 0.95. 

[0247] The concentrations of hydrochloric acid and aluminum Ion in the aqueous hydrochloric add solution were 
kept constant by: determining the relationship of the temperature, electric conductivity and ultrasonic wave propagation 

45 velocity with the hydrochloric add and aluminum ion concentrations; adding a concentrated hydrochloric acid having 
aconcentration of 35% and water to the inside of an electrolytic cell body from a drculation tank, so that the temperature, 
electric conducthnty and ultrasonic wave propagation velocity of the solution may be predetenmlned value; and over- 
flowing the excess aqueous hydrochtorb add solution. Subsequently, the aluminum plate was subjected to an etching 
treatment using an alkali solution containing 5% of sodium hydroxide and 0.5% of aluminum ion at a liquid temperature 

so of 46**C such that the amount dissolved of aluminum plate on the surface-roughened surface was 0.1 g^ri2 and the 
amount dissolved on the surface opposite the surface-roughened surface was 0.05 g/m2. 

[0246] On both surfaces of the aluminum plate subjected to the etching treatment, an aqueous sulfuric add solution 
containing 300 g/liter of sulfuric achi and 5 g/iiter of aluminum ton at a liquid temperature of 50*0 was sprayed to 
perfonn a desmutting treatment. 

55 

<PrDduction fSubstrate> 

[0249] The thus surface-roughened aluminum plate was subject d to an anodizatlon treatment at a sulfuric acid 
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concentrati nof 170g/lit r (containing 0.5% f aluminum ion), a liquid temperature f SO^'Candacurr ntd nslty f 
5 A/dm2 for 70 seconds and then washed with water. The amount of anodic oxide film fomi d was 3.5 g^m2. Then, 
th aluminum plate was dipped In an aqueous sodium hydr xld s luti n at a pH of 13 and a liquid temperatur of 
30°C for 30 seconds and then washed with water. Furth mnor , the aluminum ptate was dipped in 2,5% No. 3 sodium 
5 siiicat at25''Cf r 14 seconds and then washed with wat r,th ret)y producing a suk)strat . 

[0250] The surface-roughened shape of aluminum suk>strate obtained in Production Example and the physical prop- 
erty values of the hydrophilic film were descrtoed below together with respective measuring methods. 

<Measuring Methods of Average Opening Diameter of Large Corrugations, Average Opening Diameter of Small Pits, 
10 and Ratio of Average Depth of Small Pits to Average Opening Diameter of Small Ptts> 

[0251] These values all were determined by talcing an SEM photograph of the aluminum substrate surface. For 
detemiining the average opening diameter d2 Oun) of large conugations, an SEM photographic at a magnification of 
1 ,000 was used, corrugations having a dearly distinguishable contour were measured one by one on the long diameter 

15 and the short diameter, the average thereof was designated as the opening diameter of corrugation, and the sum of 
opening diameters of large corrugations measured in the SEM photograph was dhnded by 50 as the number of large 
corrugations measured. The SEM used was T-20 manufactured by Japan Electron Optics Laboratory Co., Ltd. 
[0252] For determining the average opening diameter d1 (^m) of small pits, an SEM photograph at a magnification 
of 30,000 was used and the same operation as in the case of determining the opening diameter of large corrugations 

20 was perfomied. The SEM used here was S-900 manufactured by Hitachi Ltd. 

[0253] For determining the ratio h/dl of the average depth h Oun) of snnall pits to the average opening diameter d1 
dim) of small pits, an SEM photograph of the cross section at a magnitication of 30,000 was used and an average of 
50 portions measured was used. 

[0254] The values in Production Example were as follows; Average opening diameter of large cormgations: 1 7 ^m 
^ Average opening diameter of small pits: 0.05 pm Ratio of average depth of small pits to average opening diameter of 
small pits: 0.20 

[0255] On the thus-obtained substrate, coating was provided in the same manner as in Examples 20 and 21 to 
manufacture lithographic printing plate precursors and through piate-malcing, lithographic printing plates of Examples 
31 and 32 were obtained. Each littiographic printing plate obtained was mounted on a plate cylinder of a printing 

30 machine Heldel SOR-M manufactured by Heidelberg Inc. and printing was performed by feeding a fountain solution, 
then feeding ink and further feeding paper. Subsequentiy, the printing machine was stopped and the printing plate 
while remaining attaching to the plate cylinder was allowed to stand at room temperature for 1 hour. Thereafter, the 
printing was re-started. After the re-starting, the number of printing sheets printed until a good printed matter free of 
staining was obtained was 8 and 10, respectively, and these are a suffictently small number. 

35 [0256] In the litiiographic printing plate precursor of the present invention, the image-fomiing layer contains a specific 
fluorine-based polymer ((1) contains at least two components of a specific fluorine part (CgF^y) and a specific poly 
(oxyalkyiene) acrylate or poly(oxyalkylene) methacrylate, or (2) contains at leastthree components of a specific fluorine 
part (CgFty), a specific poly(oxyalkylene) acrylate or poly(oxyalkylene) methacrylate, and a poly(oxyethylene) acrylate 
or poly(oxyethylene) acrylate), wher^ the image-fomriing layer provided can have all of favorable properties such as 

40 excellent uniformity, high developer resistance, good inking property, long press life, excellent removability of the non- 
image area, high solubility and dispersibiiity In a developer, and no generation of sludge. 

[0257] The positive lithographic printing plate precursor as one practical embodiment of the present inventk>n Is 
satisfied in that a high-contrast image can be fomied without reducing the sensitivity In the non-image area and the 
development latitude is wide. Furthennore, the negative lithographic printing plate precursor is satisfied in that the 
45 image area has suffbientiy high developer resistance. 

[0258] In any system, the image-forming layer obtained can exhibit excellent solubility and dispersibiiity in a developer 
without causing generation of sludge. 

[0259] The entire disclosure of each and every foreign patent application from whk^h the benefit of foreign priority 
has been claimed In the present applk:ation is incorporated herein by reference, as if fully set forth. 

50 

Clalnris 

1 . A lithographic printing plate precursor comprising: 

55 

a support; and 

an Image-forming lay r including a fluoroaliphatb gr up-oontalning copolym r, 
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wh r inth flu roaliphatic group-containing copolym rcontainsarep ating unit corresponding torn nom r 
(i) below and a repeating unit con^esponding to monomer (ii) b low: 

(i) a fluoroatiphatic group-containing monomer repres nted by fomiula (I) below, and 

(ii) atleaston of a poty(oxyaikyl n ) acrylate and a p ly(oxyailcyl ne) methacrylate: 



> O— X (CH2) a — JCFa-CFj) 4 — r 



wherein represents a hydrogen eXom or a methyl group; X represents a single bond, -CH2-CH(OH)- or 
-CH2CH2-NHC(=0)-0-; m represents 1 or 2. 

2. The lithographic printing plate precursor as claimed in daim 1, wherein the alkylene group in each of the poiy 
(oxyallcytene)'acrylate and the poly(oxyalkylene) methacrylate has 2 to 4 casbon atoms. 

3. The lithographic printing plate precursor as claimed In daim 1 , wherein the monomer (11) is at least one of a poly 
(oxyethylene) acrylate and a poly(oxyethyiene) methacrylate. 

4. The lithographic printing plate precursor as dainoed in daim 1 , wherein the poly(oxyalkyt^e) group in each of the 
poly(oxyalkylene) acrylate and the poly(oxyalkytene) methacrylate has a weight average molecular weight of 250 
to 3,000. 

5. The lithographic printing plate precursor as daimed in daim 1 , wherein the fluoroaiiphatic group-containing copol- 
ymer contains the repeating unit corresponding to the monomer (i) in an amount of 5 nnol% or more, based on 
total anrwunt of repeating units In the polynier. 

6. The lithographic printing plate precursor as daimed in claim 1 , wherein the fluoroaiiphatic group-containing copol- 
ymer contains the repeating unit corresponding to the monomer (ii) in an amount of 1 0 mol% or more, based on 
total annount of repeating units in the polymer. 

7. The lithographic printing plate precursor as daimed in daim 1 , wherein the fluoroaiiphatic group-containing copol- 
ymer has a weight average molecular weight of 3,000 to 1 00,000. 

8. The lithographic printing plate precursor as daimed in daim 1 , wherein the image forming layer tndu des the fluor- 
oaiiphatic group^ntalning copolymer In an amount of 0.005 to 8 weight%, based on the weight of the Image 
forming layer. 

9. The lithographic printing plate precursor as daimed in daim 1 , wherein the support is an aluminum support, and 
the image fomiing layer is a photosensitive layer containing a light-heat converting agent and a binder resin, in 
which the photosensitive layer can increase or decrease in the sdubility in an alkaline developer upon exposure 
to laser beams. 

10. The lithographic printing plate precursor as claimed in daim 1 , wherein the support is an aluminum support, and 
the image forming layer is a photosensitive layer containing a light-heat converting agent, a heat radical generator 
and a radical polymerizable compound, In which the photosensitive layer can decrease In thesolubility in an cdkaline 
developer upon exposure to laser beams. 

11. A lithographic printing plate precursor comprising: 

a support; and 

an Image-fomnlng layer induding a flu roaliphatic gr up-containing cop lymer. 
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wherein the fluoroaliphatic group-containing cop lym rcontainsarep ating unit corresponding t mon m r 
(i) below, a repeating unit corresp nding to monom r (li) bel w and a rep ating unit conBsponding t monom r 
(iii) below: 

(i) aflu roaliphatic group-containing monom r represented by f rmula (I) below, 

(ii) at least one of a poty(oxyall(ylene) acrylate and a poly(oxyalkyiene) methacrytate, provided that a poly 
(oxyethyiene) acrylate and a poly(oxyethy)ene) methacrylate are excluded, and 

(ill) at least one of a poly(oxyethylene) aoylate and a poly(oxyethylene) methacrylate: 




wherein represents a hydrogen atom or a methyl group; X represents a single bond, -CH2-CH(OH)> or 
-CH2CH2-NHC (=0>0s m represents 1 or 2. 

12. The lithographic printing plate precursor as claimed in claim 11, wherein the alkylene group in each of the poly 
(oxyalkylene) acrylate and the poly(oxya]lcylene) nnethacrylate has 2 to 4 carbon atoms. 

13. The lithographic printing plate precursor as claimed in claim 11, wherein the poly(oxyalkylene) group in each of 
the poly(oxyallcylene) acrylate and the poly(o3^kylene) methacrylate has a weight average molecular weight of 
250 to 3,000. 

14. The lithographic printing plate precursor as claimed in claim 11 , wherein the fluoroaliphatic group-containing co- 
polymer corrtalns the repeating unit corresponding to the monomer (i) in an amount of 5 mol% or more, based on 
total amount of repeating units in the polymer. 

15. The lithogrBf)hic printing plate precursor as claimed in claim 11 , wherein the fluoroaliphatic group-containing co- 
polymer contains the repeating unit corresponding to the monomer (ii) In an amount of 10 mol% or more, based 
on total amount of repeating units In the polymer. 

16. The iithogrsphic printing plate precursor as claimed in claim 11 , wherein the fluoroaliphatic group^ntatning co- 
polymer contains the repeating unit corresponding to the monomer (Hi) in an amount of 3 mol% or more, base6 
on total amount of repeating units In the polymer. 

17. The lithographic printing plate precursor as claimed in daim 11 , wherein the fluoroaliphatic group-containing co- 
polymer has a weight average molecular weight of 3,000 to 1 00,000. 

18. The lithographic printing plate precursor as claimed in claim 11, wherein the image forming layer includes the 
fluoroaliphatic group-containing copolymer in an amount of 0.005 to 8 welght%, based on the weight of the Image 
fonning layer. 

19. The lithographic printing plate precursor as claimed in claim 11 , wherein the support is an aluminum support, and 
the image forming layer is a photosensitive layer containing a light-heat converting agent and a binder resin, in 
which the photosensitive layer can Increase or decrease In the solubility In an alkaline developer upon exposure 
to laser beams. 

20. The lithographic printing plate precursor as claimed in claim 11 , wherein the support is an aluminum support, and 
the image forming layer is a photosensitive layer containing a light-heat converting agent, a heat radical generator * 
and a radical polymerizable compound, in which the photosensitive layer can decrease In the solubility in an alkaline 
dev loperup n exposure to laser beams. 
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